Electrical  Industry  Facts 


Selected  Statistics  Point 
to  Basic  Business  Trends 


tinned.  Some  of  the  essential  commodities  climbed  much 
higher.  The  composite  figure  reached  its  present  level, 
after  passing  the  major  i)eak.  in  1922,  but  rose  again  to 
a  minor  peak  in  1925,  since  which  time  the  movement  has 
Ijeen  generally  downward. 

These  data  are  all  taken  from  the  same  official  publica¬ 
tion  and  are,  therefore,  strictly  comparable.  At  the  end 
of  June.  1930,  the  index  numbers  for  the  various  com¬ 
modities  stood  as  follows : 

Food . 

Clothing  .... 

Rent  . 

Fuel  and  light 

The  cost  of  light  has  decreased  much  more  rapidly 
than  the  cost  of  electrical  energy  because  of  the  im¬ 
provements  that  have  been  made  in  the  lighting  units. 
The  curve  for  this  item  is  taken  from  the  rejxirt  of 
Meanwhile  the  cost  of  living  as  a  whole,  according  to  the  lamp  committee  of  the  National  Electric  Light  Asso- 
the  same  authority,  stands  66.6  per  cent  higher  than  in  ciation  dated  May,  1930.  It  indicates  that  the  cost  of 
the  base  year,  after  rising  to  a  peak  in  1920  that  carried  light  to  the  householder  is  now  less  than  half  as  great  as 
it  more  than  100  i)er  cent  above  the  starting  point  men-  it  was  in  1913. 


From  the  time  when  the  electric  light  fir.st  l)ecame  a 
commercial  i)ossil)ility  the  price  of  energy  has  moved 
steadily  downward  and  the  cost  of  lighting  has  decreased 
even  more  rapidly.  Disregarding  the  earlier  period  and 
starting  with  the  average  for  1913  as  a  base,  the  average 
residential  rate  has  decreased  18.5  per  cent  and  continues 
to  fall,  according  to  data  published  in  the  Monthly  Labor 
Review,  Bureau  of  Labor  Statistics,  for  August,  1930. 

The  change  has  been  nearly  as  great  in  the  past  five 
years  as  it  was  in  the  ])receding  twelve,  as  is  shown  by 
these  values  of  the  decrease  from  the  1913  level: 


Housefurni.shtng  goods 

Miscellaneous  . 

All  items  . 

Electrical  energy . 


Per  Cent 
13.6 
14.8 
17.3 
17.3 
18.5 


Date 

June,  1928 
December, 
June,  1929 
December, 
June,  1930 


Date 

December, 
June,  1926 
December, 
June,  1927 
December, 


Clo+hinq' - 1 - 

Rent  I  I 

4 - 1 - 1 -  - 

Fuel  and  light  j  j 

Household  furnishing 

Miscellaneous  - 

All  items  I 


Misceh 


Relatively,  electricity  costs  half  and  light  a  third  as  much  as  in  1913 
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New  England  Industry  Improves 


Current  Manufacturing  Activity  Compared  With  That  of  Other  Periods 

New  England  States 

(Per  Cent  Change) 


AKTER  a  downward  movement  start- 
in^(  last  November,  interrupted  only 
in  January  and  February,  terminating 
in  July  with  a  rate  of  activity  more 
than  30  per  cent  under  that  of  the 
preceding  October,  New  England’s  in¬ 
dustries  in  August  recorded  a  gain  for 
the  first  time  in  half  a  year.  The  rise 
in  general  industrial  activity  was  4.3 
per  cent  compared  with  July,  according 
to  the  monthly  consumption  of  electrical 
energy  by  about  400  manufacturing 
plants  in  this  section  as  reported  to  the 
Ei.kctrical  World. 

Operations,  as  measured  by  this  gage, 
are  still  22.2  per  cent  lower  than  in  the 
corresponding  month  last  year,  and  15.2 
jier  cent  lower  than  in  1928;  neverthe¬ 
less,  the  showing  is  better  than  in  June 
and  July,  which  fell  below  1929  by  23.8 
and  26.5  per  cent  re.spectively. 

Most  of  the  industrial  groups  either 


All  Industry . 

Chemical  products . 

I.eather  products . 

I  .umber  products . 

Iron  ana  steel . 

Metal-working  plants . 

Metab  group  (combined) . 

Paper  and  pulp . 

Rubber . 

Textiles . 

participated  in  the  gain  or  suffered  no 
further  loss,  hut  in  the  main  the  re¬ 
gional  gain  is  due  to  improvement  in 
two  important  industries.  Te.xtiles  in 
July  had  fallen  to  an  extraordinarily 
low  level,  with  about  50  per  cent  of  the 
activity  reported  in  the  spring  of  1929. 
From  this  stage  the  industry  rose  16.2 
per  cent  in  August.  It  is  still  25  per 
cent  below  last  year’s  level,  and  the 


August,  1930, 

Compared  with 

First  8  Months 

July,  1930 

.•\ugu.st,  1929 

1930  and  1929 

+  4.3 

—22.2 

—  18.1 

+  4.8 

—  5.6 

—  1.4 

-t  1.7 

—  9.6 

+  6.0 

0 

—  47.6 

-  42.0 

—  7.0 

—30.3 

—  20.7 

-!-  4.0 

—  30.2 

—23.4 

—  0.  1 

—  30.2 

—  22.5 

—  15.0 

—  5.6 

+  0.6 

-t  0.6 

—  27.8 

—  16.3 

-1-15.0 

25.0 

—  14.6 

average  for  the  first  eight  months  is 
down  14.6  per  cent. 

The  other  great  industry,  metal  work¬ 
ing,  rose  4  per  cent  from  the  level  of 
July,  the  low  month,  hut  remains  30  per 
cent  lower  than  last  year. 

For  the  year  thus  far  leather  alone 
shows  an  appreciable  gain  (6  per  cent) 
over  1929 — not  remarkable,  considering 
the  poor  record  of  that  year. 


Correctso/  for  number  of  working  days,  but  not  for  saoisonal  variation 


Tkese  d'af'a  are  compiled  by  ELECTRICAL  WORL6,oino( 
are  based  on  monthly  co.nsumption  of  electrical  energy* 
by  400  large  manufacturing  plants  in  various  industries,^ 
and  scattered  throughout  th^section 
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MANUFACTURING  ACTIVITY  IN  THE  PRIMARY  INDUSTRIES 
OF  THE  NEW  ENGLAND  STATES 
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L.  W.  W,  Morrow,  Editor  _ 

Design  and  Construction  Issue 

The  electrical  industry  grows.  It  becomes  larger, 
more  complicated — uses  more  and  more  equipment. 

New  equipment  and  improved  equipment  is  brought 
out  each  year.  Engineering  thought  and  practice 
change.  Construction  methods  and  devices  are 
improved.  In  this  ever-changing  panorama  it  is 
necessary,  but  difficult,  for  electrical  men  to  keep 
up  to  date.  For  the  benefit  of  the  industry  the 
editors  of  Electrical  World  present  in  this  issue 
samples  of  new  ideas,  methods  and  equipment  used 
in  design  and  construction.  They  are  informative, 
and  it  is  hoped  they  will  be  suggestive.  The  goal 
is  to  give  more  service  and  more  value  for  the 
dollars  invested  in  the  industry 
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San  Francisco  Says  a  Good  Word  for  Hazard 


This  cable  reel  truck  used  by  the  Department  of 
Electricity,  City  of  San  Francisco,  is  an  ingenious 
labor-saving  tool.  Note  its  simple  construction 
and  the  ease  with  w'hich  heavy  reels  can  be  lifted 
and  handled. 


Oe  PARATE  signal  lights  for  pedestrians  are 
part  of  the  traffic  control  system  now  used  in  the  congested  centers  of  San 
Francisco.  As  increasing  numbers  of  automobiles  continue  to  complicate 
the  traffic  problem  it  is  necessary  to  increase  the  control  equipment  and  make 
it  more  dependable. 

There  are  so  many  varying  conditions  among  traffic  signal  installations  that 
many  types  of  signal  cables  are  required  adequately  to  meet  every  need.  From 
among  the  complete  lines  of  Hazard  Municipal  Signal  Cables,  San  Francisco 
selected  Hazard  Lead  Sheathed  Cables  for  this  underground  installation, 
having  had  long  and  satisfactory  experience  with  other  Hazard  Cables  in  the 
City’s  electrical  work. 


Division  of  The  Okonite  Company 
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ior  the  Week  Ending 


September  27,  1930 


-DESIGN  AND  CONSTRUC- 
TION  practices  marshaled  for 
annual  review  in  Elfxtrical 
World.  All  fields  of  power 
generation  and  application  show 
progress. 


Utility  companies  co-operate  in  drought 

to  restore  river  navigation 

Georgia  Power  fights  uniform  rates 

as  unwarranted  burden 


Investors  will  force  out  utility  facts, 

banker  tells  executives 


—GEORGIA  POWER  COM¬ 
PANY  fights  proposal  for  uni¬ 
form  rates  throughout  state. 
President  Arkwright,  already 
burdened  hy  $2,000,000  cut. 
views  new  $400,000  reduction 
askance. 

—ST.  LAWRENCE  Power 
Commission  appeals  to  power 
companies  for  their  good  will 
and  co-operation.  Names 
Jadwin,  Woodward,  Thurlow 
and  Greene  as  an  engineering 
hoard. 

— OREGON  Governor,  concerned 
over  scope  of  present  laws, 
awaits  decision  of  Attorney- 
General  before  calling  contem¬ 
plated  special  session  of  the 
Assembly  for  water-power  emer¬ 
gency  legislation. 


—NAVIGATION  MENACED  on 
Monongahela  River,  West  Penn 
Power  Company  arranges  with 
Duquesne  Light  to  supply  needed 
energy  and  opens  gates  at  Lake 
Lynn  hydro  plant  to  co-operate 
with  government  and  restore 
flow. 

— “UTILITIES  which  have  some¬ 
thing  to  conceal  may  as  well  set 
their  houses  in  order,”  Empire 
State  association  is  told ;  “the  in¬ 
vestor  is  the  Nemesis  of  secrecy.” 


— UNIFICATION  of  steam  and 
electric  systems  may  bring  econ¬ 
omies,  Chairman  jMalthie  of  New 
York  Commission  concedes,  but 
he  detects  no  ensuing  reductions 
in  rates  to  the  public. 

—LIGHTNING  PROTECTION 
of  terminal  equipment  largely  a 
matter  of  economics,  utility 
engineer  is  convinced.  If  over¬ 
all  cost  were  to  he  disregarded, 
installations  could  now  he  made 
substantially  lightning-proof. 


NEWS 

OF  THE  WEEK 

a 

Central-Station  Industry  Shows  Growth 
in  1930,  Despite  Hard  Times 


CONDITIONS  in  the  electric  light 
and  power  industry  are  very  favor¬ 
able  and  the  outlook  for  an  upward 
trend  in  output  of  electric  power  is  ex¬ 
cellent,  declared  Paul  S.  Clapp,  man¬ 
aging  director  of  the  National  Electric 
Light  Association,  in  a  report  to  the 
executive  committee  of  the  association, 
meeting  at  New  York  headquarters  last 
week.  Mr.  Clapp  said  in  part: 

"Output  of  electric  power  for  the 
nation  as  a  whole  in  no  week  since  the 
readjustment  started  has  fallen,  more 
than  4  per  cent  below  the  correspond¬ 
ing  weeks  of  the  high  levels  of  1929. 
In  most  weeks  these  levels  have  been 
exceeded.  Total  sales  of  electric  power 
to  all  classes  of  customers  for  the  first 
seven  months  showed  an  increase  of 
1.4  per  cent  over  1929  and  an  increase 
of  14.4  per  cent  over  the  same  period  in 
1928.  Home  use  of  electricity  showed  a 
large  increase  during  the  first  seven 
months  of  the  year  over  the  correspond¬ 
ing  period  in  1929.  Electricity  .sold  to 
domestic  customers  showed  a  gain  of 
14.2  per  cent  over  1929  and  of  30.4  per 
cent  over  the  first  seven  months  ot 
1928.  Use  of  electricity  by  small  light 
and  power  customers  (such  as  stores, 
highway  lighting,  electric  signs,  small 
factories,  etc.)  showed  an  increase  in 
the  first  seven  months  of  6.4  per  cent 
over  1929  ajid  of  23.2  per  cent  over 
1928.  Industrial  use  of  power  showed 
a  slight  decrease  for  the  first  seven 
months  of  1930  under  1929.  This 
decrease  was  2.4  per  cent,  but  the  1930 
industrial  use  was  still  9.9  per  cent  over 
the  first  seven  months  of  1928. 

"The  over-all  industrial  operations  of 
the  country,  as  reflected  in  electric 
power  consumption  indicated  above,  are 
maintaining  levels  only  slightly  under 
the  record  year  of  1929.  This  is  in 


part  due  to  the  shutdown  by  factories 
of  their  own  power  plants  and  the  sub¬ 
stitution  therefor  of  purchased  electric 
power. 

"The  total  number  of  new  domestic 
customers  added  to  central-station  lines 
in  the  twelve  months,  August  1,  1929, 


T 

EDISON  IN  NEW  ROLE 


— Keustone  Vieie  Co. 


Passenger  service  on  the  Hoboken- 
South  Orange  (N.  J.)  branch  of 
the  [).,  L.  &  ir.  zvith  electricity  as 
the  motiz'C  pozver  began  on  Monday 
last,  foUozving  closely  the  first  elec¬ 
trified  serz'ice  on  the  Hoboken- 
Montclair  tracks,  Mr.  Edison  again 
stood  at  the  controls  as  the  train 
pulled  out. 


to  July  31,  1930,  is  730,107 — this  in 
spite  of  the  fact  that  there  has  been  a 
slowing  down  in  residential  construc¬ 
tion  and  that  the  electrical  industry  is 
gradually  approaching  more  nearly  100 
per  cent  saturation  in  wired  homes, 
particularly  in  urban  territories.  Farm 
electrification  has  shown  an  exceptional 
increa.se.  In  the  first  seven  months  of 
the  year  70,000  additional  farms  were 
added  to  central-station  lines — an  in¬ 
crease  of  13  per  cent. 

"The  average  domestic  customer  has 
increased  his  consumption  of  elec¬ 
tricity  from  an  annual  rate  of  502  kw.- 
hr.  on  January  1,  1930,  to  an  annual 
rate  of  531  kw.-hr.  on  August  1,  or  an 
increa.se  of  5.8  per  cent.  Concurrently 
with  this  increased  consumption,  the 
average  price  per  kilowatt-hour  has 
been  cut  from  6.18  cents  on  January  1. 
1930.  to  6.04  cents  on  August  1,  a  reduc¬ 
tion  of  2.3  per  cent. 

"During  the  first  seven  months  of  the 
year  860,000  kw,  in  new  power-plant 
capacity  has  been  placed  in  operation. 
Of  this  total.  532,000  kw.  is  in  .steam 
turbines  and  314,000  kw.  in  water¬ 
power  plants.  Ten  thousand  circuit 
miles  of  transmission  lines  have  been 
constructed.” 

T 

Los  Angeles  Bureau 
to  Spend  $25,500,000 

Following  action  by  the  Los  An¬ 
geles  Board  of  Water  and  Power 
Commissioners  in  unanimously  adopting 
a  resolution  requesting  the  City  Council 
to  place  a  power  bond  issue  for  $13.- 
300.0(M)  on  the  November  4  ballot,  E.  F. 
Scattergood,  chief  electrical  engineer 
and  general  manager  of  the  Bureau  of 
Power  and  Light,  made  the  following 
statement : 

"Provision  for  financing  certai:!  of 
the  items  heretofore  included  in  the 
previously  proposed  nineteen-million- 
dollar  power  I)ond  issue  is  to  be  tempo¬ 
rarily  deferred.  The  principal  items  to 
be  eliminated  from  the  power  bond  issue 
as  originally  outlined  are  tho.se  provid¬ 
ing  for  the  construction  of  a  transmi>- 
sion  line  from  Owens  Valley  and  of  the 
power  plants  on  Big  Pine  Creek  which 
it  was  the  intention  of  the  department  to 
build  at  this  time.” 

The  power  construction  program  a> 
adopted  by  the  Board  of  Water  and 
Power  Commisioners  provides  for  the 
expenditure  over  the  three-year  period 
ending  1933  of  $25,500,000.  Of  thi> 
sum  $12.2(K).000  will  be  provided  from 
the  surplus  revenues  of  the  Bureau  of 
Power  and  Light,  the  remaining  $13.- 
300,000  being  sought  from  the  bonds  to 
be  voted  on  in  November.  The  exten¬ 
sions  and  betterments  provided  for  will 
include  completion  of  Power  Plant 


552 


ELECTRICAL  WORLD— .9r/>/cm&cr  27. /9.’d 


-Wide  World  Pkotot 


Boulder  Canyon,  forming  part  of  the  N evada- Arizona  boundary,  is  shozvn  on  the  left  as  it  now  is.  On  the 
right  Secretary  Wilbur,  surrounded  by  Western  governors  and  senators,  drives  the  first  railroad  spike  on 

the  site  where  Hoover  Dam  zvill  rise. 


No.  2  in  San  Francisquito  Canyon, 
betterments  and  additions  to  various  sub¬ 
stations  and  transmission  and  distribu¬ 
tion  lines  and  $2,000,000  for  purchasing 
rights-of-way  for  a  transmission  line 
from  Boulder  Canyon  to  Los  Angeles. 


Interstate  Power  13.5  per 
Cent,  Trade  Board  Says 

Now  virtually  complete,  the  Federal 
Trade  Commission’s  final  report  on 
the  interstate  movement  of  power  will 
be  submitted  to  the  Senate  early  in  De¬ 
cember.  Another  interim  report  just 
made  public  in  response  to  the  Couzens 
resolution  places  the  export  of  electrical 
energy  across  state  lines  in  1929  at  14,- 
505,190.623  kw.-hr.  Imports  amounted 
to  15,906,132,127  kw.-hr.,  the  difference 
being  entirely  accounted  for  by  imports 
from  Canada  and  Mexico. 

On  the  basis  of  these  figures  the  ratio 
of  exports  to  electricity  generated  was 
15.31  per  cent,  while  the  ratio  of  im¬ 
ports  to  electricity  consumed  last  year 
was  19.65  per  cent.  After  deducting 
duplications  from  both  exports  and  im¬ 
ports  where  some  quantities  crossed  state 
boundaries  twice,  the  ratio  of  exports  to 
total  generated  becomes  13.54  per  cent 
and  of  imports  to  total  consumed  17.57 
I)er  cent.  The  duplication  in  exports 
amounted  to  1,680,746,671  kw.-hr.  and  in 
imports  to  1,680,633,431  kw.-hr.,  the  dif¬ 
ference  being  due  to  a  slight  duplication 
at  the  Canadian  boundary. 

The  total  electrical  energy  generated 


and  available  for  public  use  in  1929,  as 
compiled  by  the  commission,  amounted 
to  94,703,518,938  kw.-hr.  This  total  in¬ 
cludes  company  use  by  central  stations. 
The  total  consumption  is  reported  as 
80,955,774.769  kw.-hr.,  after  excluding 
quantities  reported  to  be  lost  and  unac¬ 
counted  for  and  estimated  quantities  be¬ 
longing  in  this  category  for  companies 
not  reporting  such  figures. 

The  commission’s  final  report  will  pre¬ 
sent  quantities  and  ratios  for  individual 
states  in  some  detail.  A  rough  draft 
of  the  commission’s  report  was  com¬ 
pleted  on  August  30,  the  day  that  the 
commission’s  offices  were  severely  dam¬ 
aged  by  fire.  The  text  was  not  dam¬ 
aged,  but  the  appendi.x  containing  de¬ 
tailed  tables  will  appear  in  a  somewhat 
fragmentary  form  as  portions  of  it  were 
destroved. 


Initial  Millions  for 
Building  Hoover  Dam 

UNOFFICIAL  but  reliable  informa¬ 
tion  is  to  the  effect  that  an  item 
of  $25,000,000  has  been  approved  in  the 
Interior  Department  budget  for  carry¬ 
ing  on  the  work  at  Hoover  Dam.  The 
appropriation  would  not  become  avail¬ 
able  until  June  30  next,  and  it  is 
thought  in  some  quarters  that  to  ex¬ 
pedite  the  work  Congress  may  increase 
the  appropriation.by  another  $25,000,000. 

According  to  reports  the  construction 
town  that  is  being  built  on  the  Nevada 


.side  of  the  canyon  will  be  called  Wilbur, 
after  the  Secretary  of  the  Interior,  and 
not  Summit,  as  first  intended.  Several 
chemical  companies  are  said  to  intend 
to  build  plants  there  l)ecause  of  the  fact 
that  a  large  amount  of  power  soon  will 
be  available,  and  the  camp  may  develop 
into  a  permanent  settlement.  Bids  for 
power  to  be  used  in  construction  are  to 
l)e  opened  on  September  29. 


N.E.M.A.  to  Gather 
at  Old  Point  Comfott 

ONE  general  meeting  only  will  be 
held  by  the  National  Electrical 
Manufacturers’  Association  when  it 
meets  at  Old  Point  Comfort.  Va..  in 
the  week  of  Monday.  October  20.  This 
will  l)e  held  on  the  evening  of  the  day 
just  named  at  a1>out  9  o’clock,  following 
a  short  session  of  the  Policies  Division, 
and  will  be  addressed  by  President  C. 
L.  Collens  and  Virgil  Jordan  of  Busi¬ 
ness  Week. 

The  board  of  governors  will  meet 
Monday  morning  and  at  luncheon  on 
Wednesday,  the  section  council  Tuesday 
evening,  the  standards  committee  at 
dinner  on  Wednesday  evening,  the 
casualty  and  fire  prevention  committee 
on  Tuesday  morning  and  at  luncheon 
on  Thursday,  'and  the  many  section 
meetings  will  be  spread  over  the  four 
mornings — Monday  to  Thursday.  No 
meetings  are  scheduled  for  the  after- 
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St.  Lawrence  Commission  Asks  Power 


Companies  to  Co-operate 


WITH  preliminary  organization 
well  under  way,  the  St.  Lawrence 
Power  Development  Commission  ap¬ 
pointed  by  Governor  Roosevelt  of  New 
York  under  legislative  authorization  has 
expressed  through  its  chairman,  Prof. 
Robert  N.  Haig,  both  a  desire  for  the 
“good  will  and  active  co-operation”  of 
utility  and  business  interests  and  its 
interpretation  of  the  duty  imposed  upon 
it  by  the  Legislature  as  embracing  an 
“endeavor  to  evolve  a  plan  for  the  de¬ 
velopment  of  the  water  power  in  the  St. 
Lawrence  by  a  publicly  constituted 
power  authority.”  Though  Professor 
Haig  does  not  say  that  his  commission 
is  limited  to  such  an  endeavor,  he  makes 
no  allusion  to  any  possible  activities  of 
the  commission  along  other  lines  in  case 
it  fails  to  find  the  evolution  of  such  a 
plan  feasible. 

Appointment  of  four  outstanding  en¬ 
gineers  to  study  plans  of  generation  and 
transmission  was  also  announced  by 
Professor  Haig.  This  engineering  board 
will  be  headed  by  General  Edgar  Jad- 
win,  former  chief  of  army  engineers, 
who  is  chairman  of  the  American  sec¬ 
tion  of  the  International  Joint  Engi¬ 
neering  Board  and  in  that  capacity  has 


already  become  familiar  with  the  St. 
Lawrence  problem.  General  Jadwin  was 
President  Hoover’s  first  choice  for  head 
of  a  reorganized  Federal  Power  Com¬ 
mission,  but  senatorial  opposition  de¬ 
veloped  and  the  President  withdrew  the 
nomination. 

The  three  other  members  of  the  St. 
Lawrence  engineering  board  are: 

WILLIAM  H.  WOODWARD,  New  York 
— General  consulting  engineer ;  formerly 
associated  with  the  United  States  Board 
of  Engineers  on  Deep  Waterways;  con¬ 
sultant  on  ship  canal  project  from  the 
Great  Lakes  to  the  sea;  member  of  the 
isthmian  Canal  Commission  in  the  early 
stages  of  the  Panama  Canal  work;  con¬ 
sulting  engineer  for  many  hydro-electric 
power  developments. 

O.  G.  THURLOW,  Birmingham,  Ala.— 
Vice-president  in  charge  of  the  Southern 
division,  Allied  Engineers ;  engineer  in 
charge  of  the  design  and  construction  of 
many  hydro-electric  projects  on  navi¬ 
gable  streams  in  the  South. 

Colonel  FREDERICK  STUART 
GREENE,  Albany — Superintendent  De¬ 
partment  of  Public  Works  of  New  York. 
By  arrangement  with  Governor  Roose¬ 
velt  Colonel  Greene  will  be  released  from 
other  duties  to  devote  time  to  the  work. 
Governor  Roosevelt,  speaking  at 
Plattsburg,  N.  Y.,  last  week,  ridiculed 


T  T  T 


OLD  EDISON  “JUMBO”  GOES  TO  DEARBORN 


the  idea  that  there  was  no  need  for 
further  water  power  in  the  state  and 
expressed  complete  confidence  that  his 
plans  would  be  realized  and  bring 
cheaper  light  and  power  to  the  state 
at  large  and  a  vast  industrial  growth  in 
the  northern  counties. 

T 

Oregon  Governor  Thinks  of 
Water-Power  Legislation 

SIX  questions  concerning  the  scope  of 
the  present  laws  governing  water¬ 
power  legislation  in  Oregon  have  been 
propounded  to  the  State  Attorney- 
General  by  Governor  A.  W.  Norblad, 
who  wishes  to  further  the  development 
of  the  natural  water-power  resources 
of  the  commonwealth.  The  questions 
cover  rights  of  appropriation  by  a 
city,  possibility  of  a  private  company 
monopolizing  sites  and  holding  them  in 
idleness  or  with  only  perfunctory  ef¬ 
forts  at  development,  recapture  by  the 
.state  or  a  municipality,  the  withholding 
of  action  by  the  State  Engineer  or  the 
Reclamation  Commission,  and  details 
affecting  fees  or  license  tax.  The  Gov¬ 
ernor  will,  he  says,  be  guided  by  the 
response  of  the  law  department  in  de¬ 
ciding  whether  or  not  to  call  a  special 
session  of  the  Assembly  to  pass  upon 
emergency  water-power  legislation. 

'I'he  Governor’s  questions  may  per¬ 
haps  have  been  suggested  by  the  de¬ 
cision  of  the  city  of  Salem  to  file  an 
application  with  the  State  Engineer  for 
a  permit  to  appropriate  650  sec.-ft.  of 
water  from  the  North  Fork  of  the 
Santiam  River  and  tributaries  for  do¬ 
mestic,  irrigation,  manufacturing  and 
power  purposes  in  Marion  County. 
This  filing  is  upon  power  sites  covered 
in  applications  previously  filed  by  the 
Northwest  Power  Company  of  Port¬ 
land,  and  the  city  will  attempt  to  es¬ 
tablish  that  the  former’s  applications 
are  now  without  force  and  effect  on  the 
ground  that  the  river  in  question  was 
withdrawn  from  appropriation  by  pri¬ 
vate  individuals  prior  to  the  utility’s 
filings.  (Electrical  World,  August  23, 
page  337.) 

▼ 

Atkinson  Steam  Plant 
to  Be  Dedicated  Soon 


Henry  Ford  has  obtained  from  the  New  York  Edison  Company  for 
his  museum  the  only  remaining  dynamo  of  the  original  equipment  de¬ 
signed  and  built  by  Edison  for  the  pioneer  Pearl  Street  station  in  Nc7u 
York.  Mr.  Edison  in  1882  installed  six  dynamos,  called  *‘Jumbos,” 
each  rated  at  about  125  hp.,  in  this  station.  Tzvo  years  la.*er  two 
more  7vere  installed.  Seven  were  lost  in  the  fire  of  January  2,  1890. 
Jumbo  No.  6,  the  one  saved,  remained  in  peak-load  operation  up  to 
1893.  Accompanying  the  dynamo  is  the  Armington  &  Sims  steam 
engine  that  drove  it. 


WORK  has  been  virtually  completed 
on  the  75,000-kw.  Atkinson  steam 
plant  of  the  Georgia  Power  Company, 
on  the  Chattahoochee  River  ^  near 
Atlanta,  one  of  the  largest  steam  power 
stations  in  the  Southeast,  and  formal 
opening  will  take  place  on  October  17. 
Since  August  20  satisfactory  test  run-- 
have  been  conducted.  The  plant  is  de¬ 
signed  for  ultimate  size  of  300,000  hp. 
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KEEPING  OP  WITH  CLEVELAND’S  GROWTH— AND  WITH  BUFFALO’S 


Testing  the  second  of  three  50,000-kw.,  1,800-r.p.m 
turbo-generators  built  for  the  Cleveland  Electric  Illu¬ 
minating  Company  at  the  Schenectady  works  of  the 
General  Electric  Company 


This  75,000-kw.  G.E.  turbo-generator  is  now  in  service  at 
Huntley  station,  Buffalo  (Electrical  World,  Septem¬ 
ber  6,  page  420).  Tzvo  of  80,000  kzv.  are  to  follow,  one 
very  soon 
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Urge  Reforms  at  Meeting 
of  New  York  Utility  Men 

**pUBLIC  utilities  cannot  be  privately 

A  conducted,”  G.  E.  Cox,  investment 
counsel,  told  the  members  of  the  Empire 
State  Gas  and  Electric  Association  at 
the  twenty-fifth  annual  convention  at 
Saranac  Inn^  N.  Y.,  last  week  in  urging 
uniformitj  and  greater  frankness  in 
financial  state?nents.  ‘*It  is  not  neces¬ 
sary  to  say  what  the  public  is  entitled 
to  know,”  Mr.  Cox  continued.  “What¬ 
ever  interferes  with  the  serene  operation 
of  utilities,  making  them  uncertain,  is 
detrimental  to  investment  in  utility 
securities.  Valuation  of  properties  here 
comes  in  with  a  vengeance.  The  in¬ 
vestor  is  vitally  interested  to  know 
whether  he  is  paying  for  ‘water’  when 
7  per  cent  is  allowed  on  an  investment. 
What  if  some  public  inquiry  should 
disclose  that  many  properties  on  which 
7  per  cent  is  allowed  are  worth  little? 

“Political  attacks  cannot  be  waved 
aside,”  went  on  the  speaker,  “whether 
they  are  soundly  based  or  are  the  mere 
product  of  the  desire  for  bribes  in  cash 
or  in  political  position.  It  might  be  a 
good  thing  for  gas  and  electric  power 
companies  if  they  were  to  find  some 
Judge  Landis  or  Will  Hays  to  correlate 
and  criticise  their  own  activities  as  they 
relate  to  the  public  rather  than  risk 
outside  hostile  interference  and  regula¬ 
tion.  It  is  not  so  much  a  question 
whether  the  public  ought  to  be  given 
information — the  public  will  get  it.  The 
investor  is  the  Nemesis  of  secrecy.” 


Other  speakers  included  W.  A.  Jones, 
president  of  the  National  Electric  Light 
Association,  who  traced  the  electrical 
progress  of  the  past  quarter  century  and 
urged  more  rational  rate  structures; 
Milo  R.  Maltbie,  chairman  New  York 
Public  Service  Commission,  who,  as 
reported  briefly  last  week  (page  507), 
urged  full  publicity  on  rates  and  charged 
that  certain  New  York  utilities  had 
secret  preferential  contracts ;  E.  J. 
Cheney,  consulting  engineer,  who  dis¬ 
cussed  the  possibilities  of  uniform  and 
permanent  cost  analyses ;  Wheeler  Mc- 
Millen,  associate  of  Country  Home,  who 
outlined  the  opportunities  in  full  and 
efficient  rural  service,  and  William  J. 
Welsh,  president  of  the  association. 

About  100  members  and  guests  at¬ 
tended  the  meetings.  Under  the  new 
constitution  and  bylaws,  officers  are  no 
longer  elected  by  the  members  but  are 
to  be  appointed  by  the  executive  com¬ 
mittee.  No  announcements  of  officers 
for  the  coming  year  have  been  made. 

T 

North  Carolina  Towns 
Vote  on  Sale  of  Plants 

PINDALE  and  Rutherfordton,  N.  C., 
have  voted  by  great  majorities  to  sell 
their  municipal  electric  light  and  water 
plants  to  the  Southern  Public  Utilities 
Company  at  Charlotte.  Rutherfordton 
will  receive  $205,000  for  its  electric 
system  and  Spindale  $95,000. 

Sale  of  Forest  Hill’s  (N,  C.)  mu¬ 


nicipal  light  and  power  plant  to  the 
same  company  was  apparently  defeated 
last  week  by  the  margin  of  a  single  vote. 
Of  770  registered  for  the  election,  385 
voted  for  the  power  plant  sale,  242 
against  and  143  did  not  vote,  the  move 
being  lost  through  the  bare  failure  to 
get  a  majority  of  the  total  registration. 

T 

Klamath  Falls  Project 
Held  Up  by  Opponents 

ERSISTENT  agitation  over  public 
ownership  in  Oregon  is  causing  the 
California-Oregon  Power  Company  s 
plans  to  start  development  of  the  hydro¬ 
electric  site  on  the  Klamath  River  for 
which  it  recently  acquired  a  license  from 
the  Federal  Power  Commission  to  be 
delayed.  Citizens  of  Klamath  Falls  and 
southern  Oregon  are  divided,  the  mer¬ 
chants  in  general  lieing  said  to  lie  eager 
for  the  company  plant  while  advocates 
of  public  plants,  including  farmers  on 
irrigated  land,  want  the  state  authorities 
to  withhold  final  sanction  of  the  develop¬ 
ment  until  it  is  known  whether  the 
Grange  power  district  bill  is  adopted 
or  rejected  at  the  November  election. 
They  also  want  to  wait  to  see  whether 
the  Legislature  wishes  to  pass  laws 
which  will  produce  more  revenue  from 
power  companies  or  wishes  to  withhold 
all  water  sites  for  the  public  to  develop. 

The  possibility  that  the  plant  may  be 
built  in  California,  just  across  the  line,  if 
Oregon  refuses  a  permit,  is  pointed  out. 
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West  Penn  Power  Helps 
Navigation  Over  Drought 

COMPLETE  cessation  of  navifjation 
on  a  section  of  the  Monongahela 
River,  with  resultant  closing  down  of 
many  imlustrial  plants  along  its  hanks, 
unemployment  of  thousands  and  loss  of 
millions,  was  averted  recently  through 
co-operation  by  the  West  Penn  Power 
Company  with  the  federal  government. 
Colonel  Jarvis  J.  Bain,  United  States 
engineer  for  the  Pittsburgh  district,  has 
just  revealed  that  the  navigation  pools 
liave  been  kept  as  near  normal  as  pos¬ 
sible  by  virtue  of  periodic  releases  of 
water  from  Lake  Lynn,  the  power  com¬ 
pany’s  huge  reservoir  on  the  Cheat 
River  in  West  Virginia.  These  releases 
were  made  practicable  by  the  ability  of 
the  Dmiuesne  Light  Company  of  Pitts¬ 
burgh,  with  its  great  steam  plants,  to 
stand  by  the  hydro  company  in  case  the 
latter  got  into  difficulties  itself  through 
aiding  the  government. 

Three  navigation  pools  were  filled  to 
their  crests  from  the  company’s  storage 
reservoirs,  this  operation  being  com¬ 
pleted  on  September  17.  With  18.<^)0.- 
OOO.OOO  gal.  still  available  in  Lake  Lynn, 
which  the  West  Penn  Power  Company 
stated  could  be  drawn  down  to  its  very 
Ixittom  if  necessary,  navigation  can 


probably  be  sustained  even  if  the 
drought  continues  throughout  the  re¬ 
mainder  of  the  present  year.  Thus 
private  hydro-electric  enterprise  and  the 
policy  of  interconnection,  backed  by  the 
public  spirit  of  the  utilities,  have  saved 
the  day  for  the  federal  engineers  and 
prevented  probably  the  serious  interrup¬ 
tion  of  navigation  on  the  Monongahela 
River. 

Similar  drought  conditions  occurred 
in  1881  and  1908,  but  the  present  con¬ 
dition  appears  destined  to  break  all 
records.  The  average  monthly  river 
tonnage  on  the  Monongahela  in  1908 
was,  moreover,  only  about  800,000  tons 
compared  with  more  than  2,000,000  tons 
at  present. 

T 

Ontario  Hydro  Buys 
Three  Foshay  Properties 

COURT  authorization  has  been  given 
at  Minneapolis  to  the  sale  of  the 
Canadian  utility  properties  of  the  Public 
Utilities  Consolidated  Corporation — one 
of  the  \\’.  B.  b'oshay  companies  now  in 
liquidation — to  the  Ontario  Hydro-Elec¬ 
tric  Power  Commission  for  $481,000  and 
the  assumption  of  $52,000  liabilities. 
The  plants  sold  are  the  Western  Elec¬ 
tric  Power  &  Light  Company,  the  -Sau- 
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geen  Electric  &  Power  Company  and 
the  Saule  Falls  Power  &  Light  Com¬ 
pany,  all  in  the  Georgian  Bay  district. 

T 

Wholesale  and  Commer¬ 
cial  Rates  in  Georgia 

OVEMBER  17  has  been  set  by  the 
Georgia  Public  Service  Commission 
as  the  date  by  which  the  Georgia  Power 
Company  shall  furnish  particulars  of 
proposed  wholesale,  commercial  and 
municipal  electric  rates.  The  commis¬ 
sion  will  then  fix  the  time  for  a  hearing 
as  to  why  such  rates  should  not  be  made 
uniform  in  territory  served  by  the 
company. 

At  the  preliminary  hearing  on  the 
case  President  Preston  S.  Arkwright  of 
the  Georgia  Power  Company  said  that 
should  the  rates  fi.xed  by  the  commission 
for  north  Georgia  be  made  uniform 
throughout  the  state,  the  power  com¬ 
pany’s  revenue  would  be  reduced  by 
appro.ximately  $4()(),()00  annually.  He 
said  that  the  company  would  be  unable 
to  stand  such  a  reduction  in  revenue, 
because  orders  of  the  commission  during 
the  past  two  years  had  cut  its  revenue 
more  than  $2.000.()0().  Mr.  Arkwriglit 
asked  a  postponement  until  data  now 
being  compiled  on  rates  could  be 
completed. 

Cotton  manufacturers  in  the  territory, 
who  are  leading  the  movement  for  lower 
and  more  uniform  power  rates,  agreed 
to  the  postponement,  but  asked  that  the 
power  company  submit  its  proposed 
rates  30  days  in  advance  of  the  hearing.  * 

This  issue  is  distinct  from  that  now 
before  the  courts  and  brought  about  by 
competition  at  Cordele  with  the  new 
county  plant  there  (Electrical  World, 
.September  13,  page  465). 

T 

Centralia's  Municipal 
Plant  Near  Completion 

NGINEERS  in  charge  of  the 
million-dollar  municipal  hydro-elec¬ 
tric  project  of  Centralia,  Wash.,  an¬ 
nounce  its  early  completion.  The 
plant  is  near  Yehn,  on  the  Xisqually 
River,  and  will  produce  about  15,000 
hp.  A  25-mile  transmission  line  from 
’t'elm  to  Centralia  is  ready.  The  last 
of  a  long  series  of  lawsuits  involving 
Centralia’s  rights  in  this  project  will 
soon  be  heard  in  a  federal  court  at 
Tacoma.  The  city  desires  to  condemn 
the  water  rights  which  the  Puget 
Sound  Power  &  Light  Company  con¬ 
tends  it  owns  on  the  Nisqually  River 
between  the  city’s  dam  and  power  site, 
and  the  power  company  is  seeking  to 
prevent  it  from  doing  so. 


T 

TACOMA  GETS  READY  FOR  CUSHMAN  NO.  2 


Tacoma.  Wash.,  is  preparing  to  increase  its  municipal  power  supply  by 
means  of  a  second  generating  plant  at  Lake  Cushman.  This  triple  pipe, 
said  to  be  the  largest  manifold  et'er  constriicted,  was  manufactured  for 
it  a.*  the  South  San  Francisco  plant  of  the  Il\'stern  Pipe  Sr  Steel 
Company  of  California. 


556 


ELECTRICAL  WORLD— September  27.P9S0 


Coming  Meetings 

National  Safety  Council — Pittsburgh. 
Sept.  29-()ct.  4.  W.  H.  Cameron, 
20  North  Wacker  Drive,  Chicago. 
New  Knglaiitl  Oivisiun,  N.K.C.A. — New 
Ocean  House,  Swampscott,  Mass., 
Sept.  29-Oct.  1.  Miss  O.  A.  Bursiel, 
20  Providence  St.,  Boston. 
llluniinatiiiK  Kiigineering  Society  — 
Hotel  John  Marshall,  Richmond, 
Va.,  Oct.  7-10.  E.  H.  Hobble,  29 
West  39th  St.,  New  York. 

Public  I’tiliticH  .AdvertiHliiK  AsHociation 
— Atlantic  City,  Oct.  10  and  11.  .1. 

R.  Pershall,  72  West  Adams  St., 
Chicago. 

Kinpire  State  Gas  and  Electric  Asso¬ 
ciation — Meter  Section,  Watertown, 
N.  Y.,  Oct.  9  and  10.  C.  H.  B. 
Chapin,  Grand  Central  Terminal, 
New  York. 

American  Institute  of  Electrical  En¬ 
gineers — Middle  Eastern  District, 
Philadelphia,  Oct.  13-15 ;  Southern 
District,  Louisville,  Nov.  19-22. 
F.  L.  Hutchinson,  33  West  39th  St., 
New  York. 

American  Engineering  ronncil  —  Ad¬ 
ministrative  Board,  Mayflower  Hotel, 
Washington,  Oct.  17  and  18.  Ij.  W. 
Wallace,  26  Jackson  Place,  Wash¬ 
ington. 

Rocky  Mountain  Division,  N.E.E.A. — 
Franciscan  Hotel.  Alburiuerque, 
N.  M.,  Oct.  20-22.  O.  H.  Weller, 
Public  Service  Co.  of  Colorado, 
Denver. 

National  Electrical  Manufacturers’  As. 
sociation  —  Chamberlain-Vanderbilt 
Hotel,  Old  Point  Comfort,  Va.,  Oct. 
20-24.  A.  W.  Berresford,  420  Lex¬ 
ington  Ave.,  New  York. 

National  Electrical  Wholesalers’  .Asso¬ 
ciation — Pittsburgh,  Nov.  10-14. 
E.  Donald  Tolies,  165  Broadway, 
Ni  w  York. 

National  .Association  of  Railroad  and 
I'tilities  t'ommissioners — Charleston, 

S.  C.,  Nov.  12-15.  J.  B.  Walker, 
270  Madison  Ave.,  New  York. 


T 


New  York  Edison  Rote 
Hearings  to  Be  Speeded 

Little  progress  was  made  in  settling 
-  rates  for  the  New  York  Edison  and 
its  allied  companies  when  the  Public 
Service  Commission  of  the  state  re¬ 
sumed  its  hearings  in  New  York  City 
on  Monday.  Corporation  Counsel  Hilly 
re-examined  Secretary  R.  B.  Grove  of 
the  United  Electric  Light  &  Power 
Company  and  Vice-President  F.  H. 
Nickerson  of  the  Consolidated  Gas 
Company  on  financial  matters. 

file  city’s  representative  quoted  from 
the  annual  reports  of  the  companies  to 
the  Public  Service  Commission  to  show 
that  the  utilities  had  paid  5  and  6  per 
cent  for  borrowed  money  in  several 
cases  and  that  funds  of  the  companies 
had  been  invested  in  common  stocks  on 
which  no  dividend  is  being  paid.  Mr. 
Hilly  argued  that  these  figures  were  at 
variance  with  the  claims  to  an  8  per 
cent  carrying  charge. 

When  the  hearing  was  resumed  on 
Wednesday  an  agreement  was  come  to 
that  the  companies  would,  without 
prejudice  to  any  future  rate  case,  agree 
in  this  instance  to  substitute  6  per 
cent  for  8  per  cent  as  the  rate  of 
return  on  carrying  charges.  This  con- 
ct'sion,  made  to  expedite  the  hearings. 


makes  the  average  annual  meter  cost 
set  up  by  the  company  $12  instead  of 
$12.74.  The  company  is  asking  permis¬ 
sion  to  make  a  service  charge  of  $7.20 
a  year. 

Hearings  were  to  continue  on  Thurs¬ 
day  and  Friday.  President  Sloan  was 
expected  to  testify  on  Friday. 

T 

Bagnell  Dam  Wins  in 
Federal  Court  Fight 

VIRTUALLY  the  last  obstruction  in 
the  path  of  the  Union  Electric  Light 
&  Power  Company’s  great  hydro-electric 
dam  and  power  project  on  the  Osage 
River  at  Bagnell,  Mo.,  was  removed  at 
Jefferson  City  last  week  by  a  federal 
court  decision  permitting  the  condemna¬ 
tion  of  streets,  sewers  and  sidewalks  in 
Linn  Creek,  the  county  town  which  will 
he  inundated  by  the  waters  impounded 
by  the  dam.  As  previously  reported, 
citizens  of  Linn  Creek  have  waged  a 
determined  battle  against  the  plant. 

▼ 

New  York  Commission  on 
Utility  Capitalization 

General  rules  for  the  capitaliza¬ 
tion  of  public  utility  capital  ex¬ 
penditures  in  the  future  are  set  up  in  an 
opinion  ju.st  handed  down  by  Chairman 
Milo  R.  Malthie  of  the  New  York  Pub¬ 
lic  Service  Commission.  Under  these 
rules  the  opinion  specifically  states  the 
manner  in  which  the  proceeds  of  financ¬ 
ing  are  to  be  appropriated  in  order  to 
repay  outstanding  indebtedness  of  the 
company  concerned.  Mr.  Maltbie  also 
refuses  to  permit  the  company  to  put 
its  depreciation  and  retirement  reserve 
into  the  form  of  cash,  holding  that  no 
proof  of  necessity  was  presented. 

The  company  concerned  is  the  New 
York  Steam  Corporation,  which  applied 
lor  consent  to  issue  112,000  shares  of 
non-par-value  stock  at  $50  per  share. 
The  commission  of  its  own  accord 
raised  the  number  of  shares  to  120,000 
in  order  to  permit  the  offering  of  one 
new  share  to  stockholders  for  each  two 
now  held,  thus  eliminating  to  a  large 
extent  fractional  rights  and  shares. 

The  opinion  disapproved  an  arrange¬ 
ment  whereby  the  Consolidated  Gas 
Company  of  New  York,  a  large  stock¬ 
holder,  was  to  have  the  right  to  pur¬ 
chase  at  the  subscription  price  of  $50  a 
share  all  stock  not  taken  by  other  share¬ 
holders  in  the  company.  With  regard 
to  the  legality  of  the  ownership  of  stock 
in  the  steam  corporation  by  the  Con¬ 
solidated  Gas  Company  or  its  sub¬ 
sidiaries.  Mr.  Maltbie  held  that  this  had 
been  called  into  question  too  late.  An¬ 
other  quotation  from  the  opinion  says : 
“It  lias  been  stated  that  there  are 


certain  advantages  of  unified  control  of 
the  steam  and  electric  systems.  There 
are  certain  economies  which  have  lieen 
made  possible.  These  advantages  and 
economies  could  doubtless  have  been 
effected  without  unified  control,  and  as 
yet  there  has  been  no  tangible  evidence 
that  the  economies  thus  obtained  have 
in  part  or  in  whole  been  passed  on  to 
the  public  through  adequate  reductions 
of  rate.  Possibly  this  may  be  done  in 
the  near  future,  but  it  has  thus  far  not 
been  accomplished.” 

T 


FINDING  NEW  WATERS 
TO  CONQUER 


— Amtori 


The  Old  U’orld  is  the  Nezv  whet 
it  comes  to  conquests  of  rivers  by 
Colonel  Hugh  L.  Cooper.  IVith 
Keokuk,  Holt'wood  and  ll'ilson 
dams  behind  him,  he  is  here  sho'ivn 
in  Russia  in  command  at  the  har¬ 
nessing  of  the  Dnieper  River  for 
the  Soviet  government. 

T 

Indianapolis  Obstructs 
Power  Company’s  Plans 

SUIT  has  been  filed  by  the  city  of 
Indianapolis  in  the  Circuit  Court  to 
enjoin  the  Indianapolis  Power  &  Light 
Company  from  constructing  a  dam  across 
White  River,  on  the  ground  that  the 
river  would  become  stagnant  and  prove 
a  detriment  to  health  and  civic  expan¬ 
sion. 

The  dam  is  planned  by  the  company  to 
provide  water  for  condensing  purposes 
for  the  sixteen-million-dollar  plant  it  is 
to  build  on  the  outskirts  of  the  city. 
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ADAPTED  TO 


A  HILLSIDE  LOCATION 


THE  Wilson  Avenue  outdoor  substation  of  the  Ohio 
Power  Company  in  Steubenville  is  so  arranged  that  six 
incoming  lines  swing  to  meet  low  tower  construction  at 
the  highest  elevations  within  the  station  inclosure  and  at 
successively  lower  leveb  encounter  oil  circuit  breakers, 
buses,  disconnecting  switches,  lightning  protective  equip¬ 
ment,  transformer  high-tension  breakers,  transformers  and 
low-voltage  facilities.  According  to  Philip  Sporn,  elec¬ 
trical  engineer  American  Gas  8C  Electric  Company,  no 
significant  engineering  compromises  were  necessary  and 
the  station  is  operated  as  readily  as  the  usual  type. 


5 


EDITORIALS 

L.W.W.MORROW 

Editor 


Dollar  engineering  governs 


Modern  electrical  engineering  in  the 
utility  and  industrial  fields  is  concerned 
largely  with  economic  and  service  values.  De¬ 
spite  some  opinions  to  the  contrary,  there  is 
little  evidence  that  the  modern  motor,  gener¬ 
ator,  lamp,  meter  and  other  fundamental  elec¬ 
trical  machines  will  be  improved  or  changed 
greatly  or  will  be  displaced  by  new  discoveries. 
It  is,  therefore,  in  assembly,  in  accessories  and 
in  operation  that  engineers  find  opportunity  to 
exercise  their  skill;  and  in  this  realm  results 
are  measured  in  the  cost  of  achievements. 

Ix  THIS  ISSUE  are  a  large  number  of  articles 
dealing  with  electrical  design  and  construction. 
They  represent  examples  of  the  newest  and 
best  practices  that  could  be  found  in  an  inten¬ 
sive  survey  of  the  fields  of  engineering.  They 
are  thought  to  be  valuable  in  that  they  con¬ 
cern  installations  that  are  either  better  or 
safer  or  cheaper. 

But  the  strikixg  thing  about  the  design 
and  construction  situation  as  illustrated  in 
these  articles  is  the  lack  of  standardization. 
For  many  similar  applications  no  two  engi¬ 
neers  make  the  same  electrical  connections, 
physical  layout  or  selection  of  equipment. 
Everywhere  schools  of  tradition,  opinion  and 
design  exist.  Each  organization  of  engineers 


may  get  a  good  and  economical  installation  by 
reason  of  its  individual  solution,  but,  from  the 
point  of  view  of  the  industry  as  a  whole,  lack 
of  standardization  is  lack  of  economy.  Re¬ 
duced  engineering  costs,  equipment  costs  and 
time  delays  with  their  consequent  capital  and 
labor  savings  result  from  standardization. 

Engineers  re.\lize  that  these  conditions 
should  be  changed  and  are  at  work  to  change 
them.  They  have  done  a  great  deal  to  stand¬ 
ardize  pole  tops,  switchboards  and  relays. 
They  have  done  much  to  standardize  accounts 
and  construction  equipment  and  methods.  But 
in  the  generating  station,  transmission  line, 
substation,  distribution  system  and  industrial 
plant  there  are  many  functional  tasks  that  are 
not  standardized. 

COMP.ARISON  OF  PRACTICES  will  reveal  op¬ 
portunities.  Electrical  connections,  physical 
structures  and  electrical  equipment  used  by 
several  groups  for  similar  purposes  will  show 
obvious  reasons  for  definite  standardization. 
The  editors  of  the  ELECTRICAL  World  hope  to 
help  in  this  work  during  succeeding  weeks  by 
publishing  examples  of  comparative  practices. 
They  believe  that  dollars  will  be  saved  and 
service  improved  through  simplification  and 
standardization. 
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Buying  for  merit 

PERIODS  of  industrial  depression  afford 
opportunities  for  merit  buying  based  upon  a 
closer  analysis  of  the  economics  underlying  the 
application  and  use  of  equipment.  Economy  can 
be  made  something  else  than  penny  pinching  or 
the  purchase  of  equipment  low  in  first  cost  only. 

Major  equipment  items  involving  large  unit 
sums  of  money  usually  get  analytical  attention, 
and  research  receives  recognition  in  purchasing; 
but  there  is  a  tendency  to  buy  on  a  price  basis 
small  devices  such  as  disconnecting  switches, 
fuses,  motor  starters,  air  breakers  and  other 
accessories.  These  items  are  individually  incon¬ 
spicuous  and  too  frequently  are  treated  as  poor 
relations  by  executives  and  senior  engineers. 

In  degree  of  industry  importance,  however,  the 
accessory  items  in  equipment  assemblies  rank  very 
high.  They  are  essential  elements  of  the  assem¬ 
bly,  and  in  the  matter  of  service  continuity  and 
quality  they  have  as  much  consequence  as  the 
larger  units,  if  not  more.  In  the  national  aggre¬ 
gate  the  quality  of  this  trend  of  equipment  will  be 
fixed  by  the  encouragement  given  manufacturers 
to  use  originality  and  research  in  developing  new 
and  better  devices.  Most  of  these  devices  require 
high-grade  mechanical  and  electrical  engineering 
skill  for  proper  design,  and  every  encouragement 
should  be  given  equipment  manufacturers  to  focus 
engineering  talent  upon  their  improvement. 
Manufacturers  can  and  will  do  this  if  buyers 
recognize  the  importance  of  the  devices  and 
adhere  to  a  fair  purchasing  policy. 

The  Faraday  celebration  — 
a  career  and  an  invention 

EXT  year  the  British  Empire  will  have  a 
Faraday  celebration.  There  is  world-wide 
significance  in  the  one  hundredth  anniversary 
of  the  discovery  of  the  principle  of  electromag¬ 
netism  that  brought  forth  the  motor  and  genera¬ 
tor.  Prof.  Joseph  Henry  and  Michael  Faraday 
simultaneously  broke  through  the  crust  of  the 
unknown  to  make  possible  the  electric  light  and 
power  industry'.  They  found  that  electricity 
could  make  magnetism  and  that  magnetism  could 
make  electricity — the  electromagnetic  principle. 


Michael  Faraday  was  born  in  1791,  the  son  of 
a  blacksmith.  In  early  youth  he  struggled  as  a 
bookbinder’s  apprentice  and  his  handicaps  seemed 
Insurmountable,  but  he  read  books  as  well  as 
bound  them  and  at  last  seized  an  opportunity  to 
tell  Sir  Humphry  Davy  of  his  desires  and  ambi¬ 
tions.  Thus  Davy  found  Michael  Faraday  and 
gave  him  an  opportunity.  From  1822  to  183i 
Faraday  had  the  idea  of  converting  magnetism 
into  electricity.  He  never  gave  up  until  he  found 
the  solution  to  this  problem. 

The  Faraday  celebration  is  more  than  a  tribute 
to  a  great  inventor.  It  is  a  tribute  to  a  man 
whose  personal  ability  and  initiative  changed  a 
good  bookbinder  into  a  world-renowned  scientist. 


Better^  safer  and  quicker 

The  magic  touch  of  the  electrical  engineer 
improves  his  apparatus  year  after  year.  The 
motor  looks  about  the  same  as  it  always  did  except 
for  the  advantages  accruing  to  its  production  and 
appearance  through  welded  fabrication.  Yet  it 
is  better  and  more  reliable  and  has  taken  on  a 
multitude  of  special  characteristics  to  make  it  a 
better  tool  for  industrial  production.  Synchronous 
motors  especially  are  now  designed  to  do  work 
for  which  they  were  for  many  years  considered 
unsuitable. 

But  after  the  designer  gets  through  doing  all 
he  can  for  the  motor  he  looks  at  its  accessories. 
He  has  made  marvelous  strides  in  control  equip¬ 
ment  whereby  he  makes  the  motor  jump  over  in¬ 
dustrial  fences  and  through  hoops  that  look 
impossible  of  negotiation.  The  alternating-cur- 
rent  motor  can  be  controlled  in  speed  to  one-tenth 
of  1  per  cent;  a  gang  of  motors  can  be  electrically 
geared  with  efficiency  and  precision;  the  speed 
adjustments  can  be  made  equal  to  those  of  direct- 
current  motors;  starting,  pull-out  and  operating 
characteristics  can  be  made  to  schedule  through 
manual,  automatic  or  remote  manual  control. 
The  hand,  the  foot,  the  push-button,  the  air  blast, 
the  thermocouple,  the  magnet  and  the  vacuum 
tube  can  be  made  triggers  to  start  any  desired 
sequence  of  operations  for  one  or  more  motors. 

These  changes  in  motor  design  and  motor  con¬ 
trol  are  fundamental  sales  elements  in  industrial 
modernization.  They  make  uneconomical  and 
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obsolete  equipment  and  processes  introduced  only 
a  few  years  ago.  Too  few  power  salesmen  and 
industrial-plant  engineers  know  what  has  been 
done  recently  with  motors  and  controls.  Yet  they 
should  know,  from  the  point  of  view  of  cost  reduc¬ 
tion  in  manufacture  and  efficient  selling  and  engi¬ 
neering;  they  are  paid  on  this  supposition.  The 
market  for  electrical  motors  and  control  is  largely 
a  replacement  market.  It  has  been  neglected  too 
long  because  industrial  engineers  and  engineering 
salesmen  neglect  to  keep  informed  of  progress 
and  to  apply  this  knowledge. 

Automatics  are  proved 

Automatic  operation  of  system  units  has 
i  been  having  its  trial,  and  the  experience  is 
rapidly  showing  the  circumstances  which  make  it 
practicable.  In  the  field  of  the  hydro  station  we 
have  a  clear-cut  picture  of  its  merits  and  limita¬ 
tions  because  the  variables  to  contend  with  are 
relatively  simple.  The  hydraulic  power  committee 
of  the  N.E.L.A.  has  just  reported  that  “the  auto¬ 
matic  idea  is  a  success,  both  technically  and  eco¬ 
nomically.”  Steam-station  costs  are  running  neck 
and  neck  with  hydro  costs  and  thus  forcing  a 
more  critical  analysis  of  operating  budgets  of 
water  plants.  The  general  experience  is  that  costs 
can  be  reduced  and  operating  time  and  reliability 
enhanced  by  automatic  operation  of  the  hydro 
plants.  In  spite  of  the  intricacy  of  the  control 
devices,  they  are  quicker,  surer  and  less  dependent 
on  moods  and  idiosyncrasies  than  the  best  of 
human  operators  in  the  event  of  an  interconnection 
emergency. 

The  question  is  primarily  one  of  dollar  balance 
after  the  scheme  has  been  devised  which  ade¬ 
quately  correlates  all  essential  factors  in  their 
proper  sequential  arrangement,  both  starting  and 
stopping.  But  in  devising  the  automatic  compos¬ 
ite  care  must  be  taken  to  stop  short  of  introducing 
automatic  control  of  too  many  minor  factors. 
Situations  where  full  automatic  operation  is  essen¬ 
tial  to  supplant  attendance,  and  where  partial 
automatic  operation  would  have  no  merit,  are 
one  thing.  Steam  plants  and  heavy-duty  substa¬ 
tions  are  another;  here  the  logical  procedure  is  to 
incorporate  those  functions  in  which  automatic 
ilevices  are  known  to  surpass  human  interpreta¬ 
tion,  reliability  and  response.  Caution  should  be 


exercised  not  to  extend  automatic  operation  to  the 
stage  that  leads  to  more  intricacy  and  complexity 
in  the  control  equipment  than  exists  in  the  circum¬ 
stances  to  be  controlled. 

Trends  in  power  generation 

ESIGN  of  steam  stations  continues  to  under¬ 
go  changes  and  modifications  that  make  for 
cost  reductions  and  operating  simplicity  and  re¬ 
liability.  Sufficient  evidence  has  been  obtained  to 
place  reheating,  preheated  combustion  air,  forced 
ratings,  high  pressure,  high  temperature,  steam 
bleeding  and  other  recent  developments  more 
securely  in  their  application  aspects. 

There  is  little  doubt  that  for  power  stations 
producing  from  10,000  kw.  to  60,000  kw.  with 
several  generating  units,  where  coal  is  compara¬ 
tively  cheap  and  the  load  factor  rather  low,  opera¬ 
tion  at  400-pound  steam  pressure  and  725-degree 
temperature  has  economic  as  well  as  operating 
advantages. 

Another  group  of  stations  undoubtedly  will  use 
600-pound  pressure  and  825-degree  temperature. 
These  stations  will  not  reheat  steam  as  a  general 
practice  and  will  be  largely  those  rated  at  from 
50,000  kw.  to  200,000  kw.,  operating  on  'com¬ 
paratively  lowload  factors  and  using  comparatively 
cheap  fuel.  Fair-sized  single-cylinder  turbines  can 
be  used  to  advantage,  and  a  comparatively  cheap, 
simple  and  reliable  station  design  may  be  had. 
Despite  the  popularity  of  the  very  high-pressure 
station,  there  is  little  doubt  of  the  economic  and 
operating  advantages  of  the  600-pound  type  for 
most  extended  transmission  properties. 

But  the  trend  toward  the  1,200-pound  and  800- 
degree  station,  with  reheating  and  multiple  bleed¬ 
ing  and  feed-water  heating,  will  continue  for  the 
large  metropolitan  stations  and  others  that  oper¬ 
ate  on  a  high  load  factor  and  use  comparatively 
expensive  fuel.  The  first  cost  and  complexity  are 
justified  because  of  economic  gains  and  greater 
reliability,  and  simplicity  will  be  developed  con¬ 
tinuously  as  more  experience  is  gained. 

Thus  the  three  pressure  divisions  for  power  sta¬ 
tions  appear  to  be  placed  rather  firmly  for  the 
current  building  period,  but  there  is  little  doubt 
that  shifts  will  occur  rapidly,  and  no  one  is  war¬ 
ranted  in  building  a  station  to  operate  under 
present  conditions  for  a  very  long  period. 
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Progress  in  Metal-Clad 


CHANGES  that  have  come  about  in  the  design  of  The  use  of  the  metal-clad  equiimient,  which  is  vir- 
metal-clad  switchgear  in  the  past  two  years  have  tually  a  complete  factory-assembled  product,  simplifies 
been  merely  those  that  always  follow  upon  the  engineering  and  construction  in  comparison  with  older 
introduction  and  first  acceptance  of  an  idea.  The  design  types  such  as  the  outdoor  open  or  the  indoor  masonry- 
undergoes  refinements  that  make  operation  smoother  cell  varieties.  The  company  has  virtually  abandoned 
and  easier  and  that  facilitate  production  and  installation,  the  masonry-cell  construction  with  its  many  details — 
Jhis  is  what  has  happened  and  is  continuing  to  happen  mechanical,  building  and  electrical — and  has  not  installed 
with  the  metal-clad  gear.  Changes  have  not  been  radi-  any  of  this  tyjie  since  1925.  It  has  been  found  that  the 
cal.  But  while  the  word  “merely”  is  used  to  character-  total  cost  of  the  metal-clad  gear,  considering  all  phases 
ize  the  recent  developments,  it  must  not  be  taken  as  of  the  problem,  including  engineering,  construction,  op- 
applying  to  their  value  and  importance.  The  refine-  eration,  maintenance,  salvage,  retirement  and  appear- 
ments  of  design  that  have  resulted  in  greater  compact-  ance,  continues,  as  was  first  expected,  to  compare  favor- 
ness,  l)etter  utilization  of  inclosed  space,  better  arrange-  ably  with  the  cost  of  the  open  type  and  has  in  addition 


This  sub.'»tation,  situated  in  the  industrial  area  of 
Joliet,  Ill.,  functions  as  a  switching  center  for  several 
33,000-volt  transmission  lines,  in  addition  to  supplying 
2,300/ 4,000-volt  distribution  service  to  the  immediate 
area.  This  switchgear  was  manufactured  by  the  West- 
inghouse  Electric  &  Manufacturing  Company.  The 
picture  was  taken  during  construction.  The  compact¬ 
ness  of  this  equipment  Is  easily  recognized,  and  the 
ease  of  installation  can  be  better  appreciated  when  it  is 
known  that  the  individual  bays,  completely  equipped 
with  all  buses  and  connections  in  place  and  filled  with 
oil,  were  shipped  from  the  factory  as  units,  it  being 


necessary  only  to  mount  the  complete  bays  on  the  sup¬ 
porting  columns  in  the  field  and  insert  the  oil  circuit 
breakers.  As  may  be  noted,  it  appears  that  certain  of 
the  oil  circuit  breakers  are  missing.  This  being  a 
double-bus  arrangement,  it  is  possible  to  equip  certain 
of  the  positions  with  only  one  circuit  breaker,  as  any 
particular  breaker  can  be  quickly  and  easily  discon¬ 
nected  and  moved  to  any  portion  of  the  structure  into 
any  vacant  position,  when  required.  This  arrangement 
still  gives  the  advantages  of  the  double-bus  flexibility 
with  a  decrease  in  cost.  These  vacant  positions  can, 
of  course,  be  filled  permanently  at  any  time. 


ment  and  use  of  materials,  improved  factory  production 
methods,  easier  installation  and  more  satisfactorv  per¬ 
formance  are  marks  of  definite  progress  and  have  their 
effects  on  the  attitude  of  engineers  toward  the  new 
develojiment. 

From  its  experience  with  this  type  of  equipment  the 
Public  Service  Company  of  Northern  Illinois  has  ar¬ 
rived  at  certain  conclusions  as  to  its  value  and  practica¬ 
bility.  The  conclusions,  which  have  already  been  stated 
or  intimated  (Electrical  World,  March  v30.  1929), 
have  now  the  added  weight  of  about  two  more  years  of 
ex])erience  which  comes  from  the  continuation  of  the 
jxiliey  of  installing  the  gear  where  new  substations  are 
Iniilt  or  additional  switching  facilities  are  required 


many  inherent  advantages,  not  the  least  of  which  i> 
safety,  on  which,  however,  it  is  difficult  to  place  a 
valuation. 

Soon  after  the  publication  in  the  Electrical  World 
of  the  article  just  referred  to  two  other  installations  of 
33.000-volt  gear — these  of  Allis-Chalmers  manufacture 
— were  placed  in  service  in  the  Highland  Park  and 
Electric  Junction  substations  on  the  Public  Service  sys¬ 
tem.  The  experience  gained  with  these  and  the  earlier 
installations  has  fully  justified  the  company’s  policy, 
and  it  has  recently  installed  and  placed  in  service  three 
important  substations  embodyin.?  this  kind  of  equip¬ 
ment.  These  substations  are  shown  in  the  accompany¬ 
ing  pictures. 
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For  industrial  supply 


Clean-cut  appearance 

The  33,000-volt  outdoor  metal- 
clad  switching  equipment  in  the 
Wilmette  substation  was  manu¬ 
factured  by  the  Oeneral  Electric 
Company,  and  the  initial  instal¬ 
lation  provides  positions  for  two 
lines,  two  10,000-kva.,  three- 
phase  transformers  and  an 
inspection  bay.  Each  of  the 
buses  has  a  continuous  capacity 
of  600  amp.,  and  the  oil  cir¬ 
cuit  breakers  likewise  have  a 
normal  rating  of  600  amp.  whh 
an  interrupting  capacity  of 
750,000  kva.  This  view  shows 
one  of  the  oil  circuit  breakers 
in  the  “disconnect”  position, 
and  below  it  is  the  traveling 
carriage  which  is  used  for  low¬ 
ering  and  transporting  the 
breakers.  One  of  the  oil-filled 
metal-clad  buses  with  its  con¬ 
necting  boxes  is  also  shown  at 
the  top  of  the  structure. 

Metal-clad  .switchgear  of  Allis- 
Chalmers  manufacture,  Reyrolie 
design,  is  instalied  within  the 
building. 


Behind  a 
monastery  wall 

That’s  what  the  pic¬ 
ture  suggests,  but  as  a 
matter  of  fact  this  is 
the  new  Wilmette  sub¬ 
station  of  the  Public 
Service  Company  of 
Northern  Illinois,  con¬ 
taining  two  of  the 
newest  installations  of 
metal-clad  switchgear. 
One  is  in  the  yard  and 
the  other  inside  the 
building.  The  new  gear 
was  found  to  be  pjir- 
ticularly  applicable  to 
this  substation,  which 
is  in  a  highly  restricted 
residential  area,  be- 
<au.se  of  its  comitact- 
ness  and  pleasing 
appearance. 


The  indoor  type 

Another  installation  of  the 
metal-clad  switchgear  whiclt 
ha.s  just  recently  been  com¬ 
pleted  at  the  Berwyn  substation 
consists  of  a  12,000-volt  oil- 
filled  indoor  installation  manu¬ 
factured  by  the  General  Electric 
Company.  This  switchgear  is 
<iuite  similar  to  the  Wilmette 
gear,  except  that  it  is  for  indoor 
service.  Each  of  the  bu.ses  of 
this  double-bus  arrangement 
has  a  1,400-amp.  continuous 
capacity,  with  oil  circuit  break¬ 
ers  of  600  amp.  normal  capac¬ 
ity  and  an  interrupting  capacity 
of  560,000  kva.  The  accom¬ 
panying  2,300/ 4,000-volt  switch- 
gear  for  taking  care  of  the 
distribution  faciiities  is  also  of 
General  Electric  Company  man¬ 
ufacture  and  is  compound-filled 
with  the  vertical  draw-out 
arrangement  for  the  oil  circuit 
breakers. 
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Saving  Space  with  Rheostats 
Horizontally  Placed 

The  rheostats  for  the  primary  air  fans  at  the  South 
Amboy  station  of  the  Jersey  Central  Power  &  Light 
Company  were  mounted  horizontally,  with  ap¬ 
preciable  space  savings  and  considerable  improvement 
in  appearance.  Note  the  “telephone  panel”  type  of 
wiring,  w'hich  likewise  added  to  the  neatness  of  the 
jt)b. 


SPACE  ECONOMIES 


B carefully 
planning  for  space 
requirements  and 
clearances,  the 
Electric  Manage¬ 
ment  &  Engineer¬ 
ing  Corporation 
showed  m  a  n  y 
economies  at  the 
new  South  Amboy 
steam  station  of 
the  Jersey  Central 
Power  &  Light 
Company.  The  ac¬ 
companying  illus¬ 
tration  shows  how 
the  main  bus  from 
the  13.2-kv.  gener¬ 
ators  (left)  is 
brought  to  the 
double  -  throw 
switches  serving 
main  and  transfer 
buses.  Offset 
bends  of  flat  cop¬ 
per  were  used 
here  to  advantage. 


Reheaters  Above  Boiler  Drum 
in  I  ^400-lb.  Installation 


By  locating  the  26-ft.  long  by  45-in. 
diameter  riveted  steam  reheater  di¬ 
rectly  above  the  main  boiler  drum  at 
the  South  Amboy  station  of  the  Jersey 
Central  Power  &  Light  Company  not 
only  was  a  short  pipe  connection  per¬ 
mitted  but  better  drainage  arrange¬ 
ments  were  secured.  Reheating  steam 
goes  from  the  steam  drum  at  1,400  II). 
to  the  upper  end  of  the  inclined  re¬ 
heater  drum,  passing  through  the  re¬ 
heater  tubes  and  draining  from  tlie 
lower  end  through  a  control  valve.  The 
exhaust  steam  from  the  high-pressure 
turbine  at  400  lb.  pressure  passes 
around  the  tubes  and  thence  to  the 
gas  reheater  and  back  to  the  low-pres¬ 
sure  turbine. 
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Coal  Silos  Eliminate  Station  Steelwork 


Notable  space  savings  were  realized  in  the  con¬ 
struction  of  the  new'  South  Amboy  steam  station  of 
the  Jersey  Central  Power  &  Light  Company  through 
careful  planning,  particularly  in  the  selection  of  in¬ 
dividual  items  of  equipment  and  in  the  arrangement 
of  functionally  related  parts.  In  selecting  the 
centrifugal  condenser  circulating  pumps  the  possi¬ 
bilities  of  advantageous  selection  were  fully  developed 
and  as  a  result  two  pumps  per  unit,  each  of  21,000 
gal.-per-minute  capacity  at  14-ft.  head,  of  vertical!}' 
split,  bottom-suction  top  discharge  type  were  selected. 
These  are  driven  by  200-r.p.m.,  lOO-hp.,  440-volt 
motors.  The  condensers  served  are  of  20,S00-sq.ft. 
surface  each.  The  use  of  these  vertically  split  pumps 
permitted  a  saving  of  several  feet  in  the  width  of  the 
condenser  room  and  a  related  saving  in  the  size  of  the 
whole  structure. 
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AT  SOUTH  AMBOY 


All  coal  at  the  South  Amboy  station  of  the 
Jersey  Central  Power  &  Light  Company  is 
stored  out  of  doors,  thus  eliminating  inside 
bunkers  and  saving  considerable  supporting 
steelwork.  From  boat,  car  or  yard,  storage 
fuel  is  taken  to  the  breaker  house  and  after 
crushing  is  brought  by  belt  conveyors  to  six 
125-ton  reinforced  concrete  silos.  From  the 
silos  the  fuel  goes  by  gravity  to  the  pulverizer 
mill  feeders  and  thence  through  indicating  and 
integrating  scales  in  the  boiler  room  basement 
to  the  pulverizers. 


In  the  South  Amboy  steam  station  of  the 
Jersey  Central  Power  &  Light  Company  two 
.25,000-kw.  General  Electric  vertical-compound 
turbo-generators  have  been  installed.  Ultimately 
a  third  unit  of  the  same  rating  and  design  will 
be  placed  in  the  turbine  room  between  those 
now  in  place.  If  the  high-  and  low-pressure 
units  had  been  placed  on  the  same  floor  level 
the  future  unit  could  not  have  been  installed  in 
thf  present  turbine  room. 


Vertically  Split  Pumps  . 
Save  T urbine  Room  Space 


Vertical-Compound  Turbines 

CL.  ..  c - 
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Generator  and  Auxiliaries  CENERATOR-SWIT CHYARD 

Constitute  a  Working  Unit 


At  the  James  H.  Reed  station  of  the 
Dnquesne  Light  Company  at  Brunot 
Island,  Pittsburgh,  each  generating  unit 
will  be  complete  in  itself,  including  all 
auxiliaries.  The  power  house  contains 


Breaker-Mounted 
"Disconnects'' 
Save  Space 


TO2.SO0-V 

bos 


Mounting  of  discon¬ 
necting  switches  di¬ 
rectly  on  oil-circuit- 
breaker  terminals  is  an 
important  factor  in  the 
compact  12-kv.  struc¬ 
tures  of  the  substa¬ 
tions  of  the  Common¬ 
wealth  Edison  Com¬ 
pany,  Chicago.  The 
clips  shown  are  used 
for  ground  connec¬ 
tions.  The  hot  clips, 
not  shown,  are 
mounted  on  the  dis¬ 
connecting  -  switch 
panel.  All  clips  are  of 
full  floating  construc¬ 
tion,  as  are  also  the 
blade  mountings,  so 
that  some  flexibility  is 
allowed  in  lining  up 
the  breaker  setting. 


\6fi00kva. 

^l2S/7.5kv. 

\ciiix  fransf. 

BankHaJ 


♦  Switch 


house  ♦ 


\house 


Power 


Station 


ouxi/ior} 


only  the  generating  equipment,  all 
switching,  except  for  auxiliary  sup¬ 
ply,  being  done  in  a  separate  build¬ 
ing.  The  accompanying  illustration 
shows  how  the  connection  to  aux¬ 
iliary  supply  is  made  direct  from 
the  unit. 


Canopy  Protects  Open  Generator  Lead  Run 


.At  the  Shutfleton  steam  plant 
of  the  Puget  Sound  Power  & 
Light  Company  the  problem  of 
handling  the  heavy  13,200-volt 
generator  cables  from  machines 
to  bus  was  solved  by  carrying 
them  to  the  outdoor  bus  at  ter¬ 
minal  elevation  under  a  concrete 
canopy.  The  outdoor  low- 
tension  bus  was  protected  and 
screened  in  like  manner  as 
shown  by  one  of  the  acconi 
panying  illustrations. 

This  method  of  bringing  out 
the  leads  has  the  advantage  of 
low  cost,  minimum  length  of 
leads  and  ready  accessibility. 
-At  present  the  Shuffleton  plant 
contains  two  35,0(X)-kv.  genera¬ 
tors.  One  is  connected  solidly 
to  the  outdoor  bus,  while  on  the 
other  there  is  an  oil  circuit 
breaker  located  directly  beiwath 
the  machine. 
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CONSTRUCTION  IMPROVED 


Generator  Lead 
Braced  for 
Strength 


quare  bus  Liives  Kigid 
with  Ease  of  Assembly 


A  four-bar  “square”  bus  is  used  in  the  main  gen¬ 
erator  leads  in  the  James  H.  Reed  station  of  the 
Duquesne  Light  Company  at  Brunot  Island,  Pitts¬ 
burgh.  This  construction  necessitates  a  special  spacer 
and  clamp  assembly.  The  detail  at  the  left  of  the 


Possibility  of  wider 
insulator  spacing, 
with  some  conse¬ 
quent  saving,  is  often 
encountered  in  heavy 
conductor  installa¬ 
tions  where  two  bars 
are  run  in  the  same 
compartment.  This 
is  illustrated  by  the 
practice  adopted  for 
generator  leads  in 
the  Shippingport 
plant  of  the  Louis¬ 
ville  Gas  &  Electric 
Company.  Between 
the  usual  bus-type 
supports  are  insu¬ 
lator  spacers  that 
give  a  truss  -  like 
rigidity  to  the  con¬ 
struction. 


Bronze  damps  on 
all  four  sides. 


Aluminum 


j-l3xIflong 
hex.heiad  cap. 
screw  ana 
washer 


Insulator 


accompanying  illustration  shows  the  three-way  sup¬ 
port  of  the  “A"  phase,  while  that  at  the  right  shows 
the  “B”  phase.  The  “C”  bus  is  the  same  as  the 
“A”  e.xcept  that  the  double  bar  is  on  the  other  side. 
The  spacer  is  an  aluminum  casting  with  an  open  web 
inside  at  one  end  for  stiffening.  This  construction  is  very 
rigid  and,  having  only  four  bolts,  is  easy  to  assemble. 


Compact  Control  Board 
Solves  Space  Problem 


In  e.xtending  the  steam  generating  plant  of 
the  Lynn  (Mass.)  Gas  &  Electric  Company  it  was 
necessary  to  provide  a  13,800-volt  control  board  in  a 
restricted  area  in  the  switchboard  room  of  the  older 
section  of  the  station.  This  board  controls  a  25,000- 
kva.  generator  and  exciter,  an  1,875-kva.  auxiliary 
generator  on  the  shaft  of  the  main  unit,  with  its  e.x- 
citer ;  bus  tie  and  foreign  tie  switches,  an  emergency 
exciter,  and  twelve  13,800-volt  feeders  with  spare 
panels  for  two  future  main  generators,  auxiliary 
generators  and  e.xciters.  .-Ml  told,  there  are  eleven 
panels  in  the  set-up,  the  control  circuits  being  ener¬ 
gized  by  125-volt  direct  current. 

The  panel  widths  customary  in  control-board  prac¬ 
tice  cendd  not  be  used,  and  the  designing  engineers 
were  obliged  to  confine  themselves  to  a  maximum  of 
8^  in.,  giving  the  board  an  over-all  length  of  about 
‘M  in.  Instruments  of  correspondingly  decreased 
diameter  were  provided,  and  the  board  was  built  to 
a  height  above  the  floor  of  90  in.,  the  width  at  the 
top  being  24  in.  and  at  the  bottom  54  in.  This  re- 
«iuired  the  installation  of  unusually  condensed  control 
wiring  runs  approaching  the  standards  of  practice 
established  in  communication  engineering.  The 
board  occupies  a  floor  area  of  only  34  sq.ft,  and  will 
care  for  the  control  of  from  75.()00  kva.  to  125,000 
kva.  in  main  generating  capacity  if  necessary. 

The  design  was  the  joint  work  of  the  engineers 
of  .Stone  &  Webster  Engineering  Corporation,  of  the 
l.j  nn  company  and  of  the  Philadelphia  works  of  the 
General  Electric  Company. 
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Economical  Protection  of  Terminal 


By  PHILIP  SPORN 

Electrical  Engineer  American  Gas  S'  Electric  Company 


SOME  progress  in  the  protection  of  terminal  equip¬ 
ment  against  lightning  has  been  made  during  the 
past  decade  owing  to  the  better  understanding  of 
the  forces  that  are  encountered — their  magnitude, 
behavior  (such  as  extent  of  travel),  and  duration.  This 
knowledge  is  incomplete,  but  it  is  so  much  more  exten¬ 
sive  than  formerly  that  there  is  now  no  doubt  that 
engineering  and  economic  principles  can  be  successfully 
ai)plied  to  tbe  solution  of  the  problem. 

As  lately  as  four  or  five  years  ago  there  were  roughly 
two  schools  of  thought  concerning  protection — one 
lK*lieved  in  lightning  arresters  of  the  tyi^e  current  at 
the  particular  time  and  the  other  did  not.  Followers  of 
the  first  school,  if  they  specified  the  o|X‘rating  voltage 
and  bought  lightning  arresters  for  that  voltage,  believed 
that  they  had  done  their  duty,  and  that  they  were  thus 
entitled  to  immunity  from  damage  caused  by  lightning. 
Adherents  of  the  second  school  believed  that  the  arresters 
were  useless  and  felt  that  apparatus,  particularly  if  it 
came  into  the  132-220-kv.  class,  ought  to  be  strong 
enough  to  resist  any  lightning  voltage;  therefore  they 
did  not  propose  to  waste  money  on  “foolish  gadgets.” 

Texlay  we  know  a  little  better.  For  example,  we 
know  roughly  the  ix)ssible  order  of  magnitude  of  light¬ 
ning  voltages  that  may  l>e  impressed  on  station  ai^paratus. 
W’e  know  that  it 

would  be  utterly 

unreasonable  to  ex¬ 
pect  a  winding  to  If  f 

withstand  such  \ 

voltages.  Roughlv  ramish  anat puf  m  place  ; 

.  ,  '  while  iacky -  L — . —  ■ 

again,  we  know  the  | 

relationship  be-  /  ''i 

tween  power-fre-  j— ,  /  _ 

quency  strength  of  _ 

most  equipment  ^  p _ .j. _ 

and  lightning  \  1^  i 

strength.  Thanks  I  ; 

to  the  cathode-ray  ^ 

oscillograph,  we  L:_ . . . - 

know  a  little  bit  |  i  _ 

more  about  the  per-  1  ^ 

formance  of  the  r-\ 

lightning  arrester. 

Stresses  inside  ^  illiil 

transformers  and 

rotating  machines  /^.-u-boO-  QB 

are  Ixtter  known.  ^ 

In  the  former  at  ^  /  f 

least  it  is  now  pos-  \r  ‘V 
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IF  ECONOMIES  were  disregarded, 
it  might  not  be  difficult  so  to  install 
terminal  equipment  that  it  would  be 
substantially  lightning-proof.  But  the 
rub  comes  in  figuring  how  to  provide 
such  protection  without  having  to 
float  a  special  bond  issue. 

THE  author  compares  different 
methods  of  protection  and  then  illus¬ 
trates  their  application  to  specific 
conditions. 


sible  to  distribute  the  stresses  more  or  less  evenly  along 
the  whole  length  of  the  winding.  Differentiation  between 
steel  and  wooden  construction  has  come  about  and  we 
are  now  able  to  express  the  insulation  of  the  latter  in 
terms  of  a  unit  common  to  both.  We  can  better  evaluate 
the  spark  gap  by  itself  and  appreciate  its  benefits  and 
limitations  in  conjunction  with  other  apparatus  such  as 
a  lightning  arrester. 

In  short,  we  have  acquired  a  fund  of  knowledge  as  to 
the  behavior  of  lightning  and  some  information  regard¬ 
ing  certain  tools  or  means  of  combating  it.  Their  selec¬ 
tion  and  application  to  give  maximum  protection  for  a 
given  expenditure,  or  to  give  a  certain  grade  of  protec¬ 
tion  for  a  minimum  expenditure,  is  a  problem  in  engi¬ 
neering  economics. 
The  arrangement 
of  insulation  levels 

-  Tt  -r  of  the  various 

!i  -v  classes  of  apparatus 

li  5  to  give  maximum 

—  -  I  i  -I*  continuity  of  serv- 

- - ^ 

-  I  ■’  ^  finement  of  break- 

](  down,  when  it  doe> 

jyyPr  J\  L  7  occur  at  or  near  a 


L . 


Copper 


Station,  to  pre¬ 
determined  points, 
constitute  what  is 
known  as  rational¬ 
ization  of  the  sta¬ 
tion  insulation. 


Rugged  spark  gap  for  lightning  and 
surge  protection  of  11-kv.  generator 

Note  sturdines-s  of  current-carrying  parts  ami 
I>recaution  taken  to  prevent  Insects  or  other 
foreign  bodies  shorting  the  gap. 
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quipment 
Against  Lightning 


<^pe  SY 
^hghfning 
\arres-fer 


How  arresters  were 
placed  close  to  trans¬ 
formers  in  three 
stations 


Above  —  132/66/ 132/ 11-kv. 

substation  with  132-kv,  auto< 
valve  arresters. 


In  Center  —  132-kv.  single- 
stack  oxide-film  arresters. 


Below  —  Installation  of  132- 
kv.  Thyrite  arresters. 


What  are  the  tools  of  protection  against  lightning? 
When  one  gets  down  to  enumerating  them  they  are 
rather  few.  Briefly  we  have : 

1.  The  Spark  Gap. — This  can  take  the  form  of  a 
sphere  gap,  or  of  a  horn  gap,  fused  or  unfused,  or  of  an 
insulator  having  a  body  composed  of  a  string  of  sus¬ 
pension  insulators,  a  post  insulator  or  a  bushing.  Obvi¬ 
ously,  if  the  sparkover  value  of  the  gap  is  definitely 
known  and  the  gap  is  made  to  spill  at  a  value  lower 
than  the  lightning  strength  of  the  terminal  apparatus, 
then  the  discharge  of  the  gap  will  prevent  the  building 
up  of  a  potential  dangerous  to  the  apparatus.  This  is 
the  simplest  and  least  expensive  tool.  When  used  care 
should  be  taken  that  the  gap  itself  will  handle  the  short- 
circuit  current  imposed  on  it  until  the  breaker  opens  the 
circuit.  An  example  of  a  gap  that  had  to  be  specially 
designed  for  protection  of  an  11, 000- volt  generator 
l)ec:uise  no  standard  gap  available  was  capable  of  han¬ 
dling  the  dynamic  current  following  the  gap  discharge 
is  illustrated. 

1  his  form  of  protection,  as  with  arresters,  should  be 
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applied  as  closely  as  possible  to  the  equipment  to  be 
protected ;  otherwise  reflections  of  waves  that  go  past 
the  gap  might  damage  the  weak  equipment.  Under  all 
conditions  gap  protection  is  open  to  the  objection  that  it 
involves  a  circuit-breaker  operation  and  therefore  an 
interruption  when  it  functions.  This  has  sometimes  been 
overcome  by  using  two  parallel  gaps,  one  set  lower  than 
the  other  and  fused.  But  even  under  these  conditions 
l)oth  gaps  will  frequently  discharge.  In  territory  subject 
to  frequent  lightning  disturbances  this  will  occur  often 
enough  to  make  the  rendering  of  continuous  service  very 
difficult. 

2.  The  Lightning  Arrester.  —  The  term  “lightning 
arrester”  is,  of  course,  a  misnomer.  Lightning  arresters 
that  will  actually  arrest  lightning  have  been  seriously 
considered  and  an  arrangement  for  diverting  direct 
strokes  on  a  line  is  now  under  experimental  observation. 
But  the  lightning  arrester  of  commerce,  as  known  today, 
is  intended  to  pass  lightning  discharges  of  sufficient  mag¬ 
nitude  to  lower  the  lightning  |)otential  to  a  degree  where 


Underground  cable . 
,( Submarineio Dupont  ] 
phnf  from  this  point)  / 


o  p 

Oil  circuit  brtaktr\ 
bushings  6D-cycle 
fhahouer  crest  / 
dry- 120 kv  V? 
rref-  Itkv.-  S 


Spark  gap  greater  ■ 
setting  than  II kv.'' 
arrester  I - 


Deepwater 
was  protected 

2l3CCv.aun.bus. 


Cristianq  sub. 


rinecabk  *•  'iOOO 

S  .25,622 
*^c65kv.- 


'  "Irrmtsfbrmer  winding  66 kv. 
high  attest  R.M  5. 198 kv. 
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See  note  ^ 
,.^l’6,000kYa  l-phM 
'^-^5-225')0kva 


H.P.  LFS, 


152kY.3perkgap^  66/137 Kv.Main  Bus 
-yndersetting  *  Oxide  film  LA.  71%-f52kv. 
thanLA.gap  - - , 


I  l]H.Pge.7. 
T)  DuPont 


gene.'afors 


A — Lint'S  40  ft.  above  ground ;  three 
ground  wires  per  line. 

B — Lines  60  ft.  above  ground  except  at 
canal  crossing,  where  they  are  100  ft. 
high  :  three  ground  wires  per  line. 

O — Substation  insulators — two  66-kv. 
l>ocke  7785  ;  60-cycle  flashover  crest,  dry 
370  kv.,  wet  268  kv. 

L — 66-kv.  lines  on  steel  towers ;  one 
ground  wire  per  line  except  first  mile, 
which  will  have  two :  insulators  OB — 
25622 — six  units  except  on  mile  adjacent  to 
substation,  where  five  units ;  six  units 
dead  end  on  structure  and  first  tower 
equipped  with  rings.  Six  units  OB  25622 — 
60-cycle  fiashover  crest,  dry  430  kv. ;  im¬ 
pulse  crest — front  910  kv.,  tail  740  kv. ;  five 
units  OB  25622 — 60-cycle  flashover  crest, 
dry  370  kv. ;  impul.se  crest — front  866  kv., 
tail  709  kv. 

E — 33-kv.  lines ;  three  units  OB  25622 
on  wood  poles ;  60-cycle  fla.shover  crest, 
dry  245  kv.,  wet  183  kv. ;  impulse  front  of 
wave  470  kv.,  tail  400  kv. ;  dead  end  on 
substation  structure — four  units  OB  25622, 


dynamic  current  will  not  follow.  The  stimulus  that 
lightning-arrester  development  has  received  within  the 
past  three  years  as  a  result. of  special  and  general  light¬ 
ning  researches  leads  the  friends  of  the  arrester  to 
lielieve  that  it  may  be  developed  into  as  efficient  a  device 
as  they  had  hoped  it  was. 

Where  the  arrester  can  economically  be  justified  two 
things  should  be  remembered : 

First,  it  is  necessary  to  expose  the  lightning  arrester 
to  some  danger.  Since  the  justification  of  a  lightning 
arrester  is  measured  by  its  ability  to  protect  a  piece  of 
aiiparatus,  it  should  be  so  situated  that  this  apparatus 
receives  all  the  protection  that  the  arrester  can  afford. 
If  “Subjecting  the  arrester  to  the  full  brunt  of  a  disturb¬ 
ance  sometimes  causes  its  failure,  it  is  well  to  remember 
that  the  arrester  was  sacrificed  in  a  good  cause.  So-called 
100  ]:)er  cent  arresters  have  virtually  no  place  on  modern 
jiower  systeihs. 

Second,  it  is  advisable  to  place  the  arrester  as  close 
as  i)ossible  to  the  piece  of  apparatus  it  is  particularly 
desired  to  protect.  This  reduces  the 
possibility  of  waves  building  up  be¬ 
tween  the  arrester  and  the  apparatus 
5  E  to  be  protected.  Examples  of  ways 

c  in  which  close  proximity  are  gained 

J  -  are  illustrated. 

^  3.  Lightning-Arrester  and  Sfyark- 

^ .p  Gap  Combinations. — If  the  lightning 

r  I  arrester  will  perform  its  job  as  it 

Wl  ^•luKv.RBserv*^  should,  it  ought  to  be  i)ossible  to  in- 

.  stall  it  and  a  parallel  gap  close  to  the 

'  apparatus  to  l)e  protected  and  obtain 

> gtf^Tox^fiimLA.  the  benefits  of  each  without  the  draw- 

MKv.  Reserve  Bus  backs  usually  attendant  upon  the  sj)!!!- 

A  ing  of  a  gap.  In  this  combination  the 

H  H  gap  is  available  as  a  last  line  of  de- 

fense,  but  the  arrester  is  expected  to 
37Kv.Main  Bus  do  the  Work  well  enough  to  prevent 

r?  LA.  7/%-/32kv.  thg  from  s])illing  over.  The  ex- 

r^^^^l-/^kYa.5phase  istence  of  the  two  side  by  side,  while 

^*^6  difficult  to  reconcile  offhand,  never- 

~50auxTusT^\  theless  can  be  justified:  if  operation 

'  side  by  side  disclo.ses  a  failure  of  the 

gap  to  spark  over  under  conditions 
*  when  sufficiently  high  lightning  volt- 

ages  exist,  it  thus  gives  adequate 
proof  as  to  the  efficiency  of  the  ar¬ 
rester.  Experience  along  this  line  is 
r6i5'^’v.."\aii‘‘52orv!  greatly  needed, 
supijorts — one  Locke  4.  Reduced  Line  Insulation.  —  H 

er  crest,  dry  21  o  kv.,  insulation  to  earth  is  reduced 

shings— G  E  F-37-A,  for  a  Sufficiently  great  distance  from 

;st,  dry  217  kv.,  wet  the  terminal  equipment  —  say  from 

ii»  iniTf^ ~  33  kv*  *  ^  ^ 

kv.  (r.m.s.),  66/132-  one-half  mile  to  a  mile — to  render  the 

t  265  kv.  (r.m.s.).  insulation  value  less  than  that  of  the 
^st~dry  *^6^7'*^kv.,  *  wet  apparatus  at  the  terminals,  the  latter 
will  obviously  be  fairly  well  protected 

erate  at  66  kv. ;  steel  under  virtuallv  all  Conditions,  since 
Vires  per  line,  ending  t  ^  n 

station:  ten  insulators  the  line  insulators  Will  act  as  a  spill 

L-S'len' sap-  This  method,  therefore,  has 
mile  adjacent  to  sub-  about  all  the  good  points  and  all  the 

faults  of  the  spark  gap.  It  mav  in- 

ihings — Westinghouse,  ,  ,  ,  i  f  /v-  .  /  • 

est,  dry  539  kv.,  wet  volve  the  additional  difficulty  of  ina- 

windings  high  p«ten-  bifity  to  Comply  with  code  or  other 
uced  voltage  test  309  .,r  •  i  .. 

governmental  specifications  wliere 


am  \OxidefilmL.A. 

r6B/l?2  Kv.f  Reserve  Bus 


5pl>ase 


60-cycle  flashover  crest,  dry  310  kv.,  wet 
230  kv. ;  impul.se  front  615  kv.,  tail  520  kv. 

F — Switch  and  bus  supijorts — one  Locke 
7785,  60-cycle  flashover  crest,  dry  215  kv., 
w'et  136  kv. 

G — Transformer  bushings — G  E  F-37-A, 
60-cycle  flashover  crest,  dry  217  kv’.,  wet 
168  kv. ;  transformer  windings — 33  kv. 
high  potential  test  70  kv.  (r.m.s.),  66/132- 
kv.  high  potential  test  265  kv.  (r.m.s.). 

H — Bus  supports  etc. — Four  Locke  7785, 
60-cycle  flashover  crest,  dry  637  kv.,  wet 
532  kv. 

I — 132-kv.  lines  operate  at  66  kv. ;  steel 
towers,  two  ground  wires  per  line,  ending 
on  tower  adjacent  to  station ;  ten  insulators 
on  line  in  suspension  ;  twelve  dead-end,  ex¬ 
cept  at  substation,  where  ten  units ;  for 
66-kv.  operation  first  mile  adjacent  to  sub¬ 
station  to  have  five  units. 

J — Transformer  bushings — Westinghouse, 
60-cycte  flashover  crest,  dry  539  kv.,  wet 
462  kv% ;  66/132-kv.  windings  high  poten¬ 
tial  test  265  kv.,  induced  voltage  test  309 
kv.  (r.m.s.). 
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crossings  over  railroads  are  involved  in  this  first  halt 
mile  or  so.  Applied,  however,  with  discretion,  it  does 
offer  a  means  of  bringing  line  insulation  more  within 
the  range  of  the  station  apparatus  level,  leaving  to 
some  of  the  other  devices  the  final  job  of  co-ordination. 

5.  Over-Iustilafioii  of  Station  Apparatus. — This  title 
is  again  not  a  very  accurate  description  of  what  is 
(lone;  however,  the  case  is  commonly  referred  to  thus. 
WMiat  is  really  meant  is  the  bringing  up  of  tbe  lightning 
insulation  value  of  the  station  apparatus  above  what 
commonly  exi.sts — there  being  no  standards — on  appa¬ 
ratus  of  a  particular  voltage  rating.  This  is  perhaps  the 
most  expensive  way  of  protecting  terminal  ai)paratus. 
On  the  other  hand,  in  the  absence  of  positive  knowledge 
as  to  efficacy  of  lightning  arresters,  and  agreeing  that 
gai)s,  fused  or  otherwise,  or  reduced  insulation  are 
unthinkable  because  of  the  service  angle,  it  is  apparent 
that  this  form  of  protection  may  be  the  only  one  avail¬ 
able  to  the  station  designer,  .\gain.  in  certain  classes  of 
apparatus  inherently  weak  from  an  insulation  .stand|)oint 
— such  as  potential  transformers,  metering  ecjuipment. 
etc. — this  method  of  purchasing  protection  may  be  the 
most  economical  of  all.  Certainly,  it  is  very  often  pos¬ 
sible  to  take  a  given  design  of  transformer,  say,  and 
push  its  insulation  level  10  or  20  per  cent  above  normal 
value  and  do  so  at  a  very  moderate  cost.  Wffiere  the 
lightning  strength  of  the  transformer  can  be  built  up 
in(lei)endent  of  the  power  frequency  insulation  strength, 
this  may  be  particularly  easy. 

6.  Combination  of  the  Above. — The  procedure  out¬ 
lined  in  the  last  ])aragraph  may  not  yield  a  design  com¬ 
pletely  self -protecting,  but  it  often  will  give  a  design 
capable  of  being  pro])erly  protected  by  means  of  some 
one.  or  a  combination  of  a  numl)er.  of  the  other  methods 
described,  without  encountering  the  difficulties  normally 
inherent  in  their  independent  ai)plication.  In  other 
words,  by  a  study  of  all  the  devices  or  means  available 
that  most  suitable  to  any  situation  can  be  selected  with¬ 
out  going  l)eyond  the  prescribed  economic  limits. 

Practical  application  of  protective  methods 

To  show  the  practical  development  and  application  of 
the  ideas  outlined,  a  brief  description  of  the  scheme  of 
l)rotection  adopted  for  the  Deepwater  plant  recentlv 
placed  in  service  will  be  outlined.  The  generators  are 
rated  at  11,000  volts,  but  energy  is  being  distributed  at 
11.000,  33.000  and  66,000  volts,  and  one  portion  of  the 
yard  is  insulated  for  132.000  volts,  although  operating 
for  the  present  at  66,000. 

Tlie  main  stei)-up  transformers — two  banks  of  three 
22,500-kva.  units  each — were  bought  for  series-parallel 
oixTation  at  132  kv.  and  66  kv.  So  far  as  insulation 
above  ground  was  concerned  the  insulation  was  standard, 
but  tbe  coil-to-coil  and  turn-to-turn  insulation  was  alx)ve 
normal  (309  kv.  test).  By  this  modification  it  was  felt 
that  a  better-halanced  design  would  be  obtained.  The 
two  transformer  banks  were  built  to  the  same  specifica¬ 
tions.  but  the  transformer  bank  on  the  side  de.stined  for 
132-kv.  operation  has  a  71  per  cent  arrester  with  a  par¬ 
allel  spark  gap ;  the  other  bank  is  not  e([uipi>ed  with  a 
*  lightning  arrester.  Obviously  it  should  neecl  none. 

One  generator  is  connected  through  underground  sub¬ 
marine  cables  to  the  11.0(X)-volt  bus  supplying  11 -kv. 
I  overhead  feeders.  While  it  was  believed  that  the 
i  exposure  of  these  overhead  lines  would  cause  no  tnmble. 


the  precaution  of  attaching  a  grounded  spark  gap  at  the  x 
terminals  of  the  generator  cables  was  taken.  The  par¬ 
ticular  gap  has  already  been  referred  to  and  is  illustrated 
in  the  line  drawing  that  is  shown  on  the  first  page  of 
this  article. 

The  132-kv.  bus  insulation  was  made  approximately 
10  per  cent  higher  than  the  oil-switch  bushing  flashover 
value.  The  potential  transformers,  bought  for  66-kv. 
service,  were  built  with  l(X)-kv.  insulation,  the  plan  l)eing 


How  reactors,  gaps  and  arresters  were  used  to 
protect  circuits  at  Philo  station 


to  rejdace  them  later.  On  the  other  hand,  the  current 
transformers  were  obtained  with  standard  132-kv.  insula¬ 
tion.  In  the  case  of  the  jxitential  transformers  no  fuses 
are  employed,  even  where  they’  are  connected  solidly  t(* 
the  bus.  Insulation  of  the  132-kv.  circuits  to  IMeasant- 
ville,  normally  equip|)ed  with  twelve  and  ten  units,  was 
cut  for  a  mile  from  the  terminal  to  five  units  for  the 
duration  of  66-kv.  operation. 

The  transformer  bank  feeding  the  33-kv.  bus  was. 
because  of  its  smaller  importance,  designed  for  stand¬ 
ard  insulation  on  the  132-kv.  end,  but  again  a  combina¬ 
tion  arrester  and  s])ark  gap  was  installed  at  the  terminals. 
One  of  the  accompany'ing  views  shows  very  clearly  the 
compact  single-stack  designed  and  worked  out  for  this 
arrester — an  oxide-film  type — and  the  closeness  of  s]>ac- 
ing  between  it  and  the  transformer.  The  33-kv.  bus  fed 
by^  this  bank  was  insulated  to  the  practicable  limit  and 
the  remainder  was  intrusted  to  standard  three-legged 
33-kv.  arresters.  The  bushings  on  both  the  high  and 
low  sides  were,  of  course,  proix?rlv  co-ordinated  with 
the  winding  insulation. 

The  buses  designed  for  permanent  66-kv.  oi)eration 
were  chosen  for  the  same  flashover  value  as  the  oil- 
switch  bushings.  In  doing  so  a  considerably  higher  value 
of  insulation  was  employed  than  is  standard  or  current 
for  this  particular  voltage.  Insulation  on  the  66-kv. 
overhead  lines  consists  of  si.x  units  except  for  a  mile  out¬ 
side  the  station,  where  it  has  l)een  reducefl  to  five  units. 

Between  the  66-kv.  bus  and  a  switching  station  on  the 
op|X)site  side  of  the  river  are  two  circuits  each  consisting 
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of  half  a  mile  of  overhead  line,  submarine  cable  and  1^  devices,  might,  of  course,  be  employed ;  but  it  not  only 
miles  of  overhead  circuit  in  series.  To  protect  the  sub-  presents  difficulties  in  the  way  of  regulation  but  ah') 
marine  cables  66-kv,  lightning  arresters  were  installed  involves  heavy  expenditures  in  capital  costs  and  in  losses, 
on  the  ends  of  each  cable  and  the  overhead  portions  of  Such  a  problem  arose  recently  at  the  Philo  plant,  where 
the  circuits  were  amply  surrounded  by  ground  wires.  all  transmission  was  originally  planned  to  be  at  132,0C0 
The  transformer  bank  connecting  the  11,000-volt  volts.  However,  a  need  arose  for  supplying  some  loc.il 
bus  with  the  66,000- volt  bus,  consisting  of  three  load  at  11,000  volts,  and  the  feeders,  for  economic 
5.000/7,500-kva.  transformers,  was  built  for  100-kv.  reasons,  had  to  be  run  overhead.  The  problem  of  pro¬ 
insulation  on  the  66-kv.  end.  With  this  margin  of  tecting  two  40.000-kw.  generators  from  lightning  was 
safety  no  lightning  arresters  of  any  type  were  consid-  solved  by  inserting  a  1  per  cent  20,000-kva.  outdoor 
ered  necessary.  reactor  between  the  overhead  lines  and  the  cables  which 

It  will  be  noted  from  the  preceding  that  practically  connected  to  a  spur  bus  from  the  main  generators.  A 
every  form  of  protection  available  to  the  engineer  was  lightning  arrester  on  the  line  side  of  the  reactor,  together 
employed  in  the  design  of  this  particular  station  and  that  with  a  sphere  gap  set  at  ^  in.  (the  same  design  discussed 
a  determined  attempt  was  made  to  have  the  choice  reflect  before  and  illustrated),  was  installed  on  the  generator 
a  sound  engineering  and  economic  balance.  side  of  the  reactor.  In  the  past  two  years  this  combina- 

From  time  to  time  there  arise  special  problems  in  tion  has  functioned  a  number  of  times  under  lightning 
protection  of  terminal  apparatus  which  appear  difficult  and  other  disturbances  without  any  apparent  damage  to 
of  solution,  particularly  if  the  expenditure  that  can  be  the  generators. 

made  is  definitely  limited.  Typical  of  such  special  prob-  The  principles  and  ideas  employed  were  feasible  in 
lems  is  the  protection  of  large  generators  and  rotating  this  case  because  the  type  of  load  served  could  stand  a 
efjuipment  from  lightning  voltages  where  this  equipment  short  interruption  u|X)n  the  functioning  of  the  protcc- 
is  connected  to  buses  feeding  overhead  circuits.  Very  tive  equipment.  On  the  other  hand,  it  was  because  the 
often  this  difficulty  is  aggravated  by  the  fact  that  in  the  load  was  of  such  a  type  that  so  little  could  be  justified 
original  design  no  thought  was  ever  given  to  the  taking  for  protection  expenditures.  This,  again,  brings  forcibly 
out  of  overhead  circuits.  The  standard  solution,  calling  forth  the  economic  aspect  of  terminal  protection  against 
for  the  insulation  of  insulating  transformers  or  similar  lightning. 

T  ▼  T 


Fusible  Link  Controls 
Transformer  Vault  Ventilation 


Single  Point  Grounding  Eliminates 
Cable  Sheath  Currents 


To  cut  off  air  circulation  in  transformer  vaults  in  case  of  ex¬ 
treme  temperature  rise  due  to  fire  or  when  smothering  is  required 
the  Fall  River  Electric  Light  Company  utilizes  dampers  con¬ 
trolled  by  fusible  links  and  actuated  by  a  counterweight  arrange¬ 
ment  as  illustrated.  In  the  horizontal  type  damper  a  counter¬ 
weight  is  supported  at  the  end  of  a  bracket  arm  and  hooked  into 
a  panel  above  by  a  link,  the  other  end  of  the  bracket  arm  being 
fastened  to  the  cover.  When  the  link  melts  the  cover  is  auto¬ 
matically  thrown  into  the  closed  position  by  the  falling  of  the 
counter-weighted  arm,  and  remains  closed  by  a  catch  until  re¬ 
leased  by  hand.  Vertical  damper  covers  are  normally  held  open 
by  the  fused  link  and  are  closed  by  their  own  weight  when  the 
link  melts. 


In  connection  with  its  1930  construction  program  the  Pacific 
Northwest  Public  Service  Company,  Portland,  Ore.,  has  installed 
13,430  ft.  of  1,500,000-circ.mil.  11,000-volt,  single-phase  lead- 
covered  cable  for  generator  leads,  transformer  leads  and  bus-tie 
connections.  With  the  lead  sheaths  grounded  at  both  ends  the 
sheath  current  would  amount  to  approximately  37  per  cent  of  the 
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conductor  current  and  the  sheath  loss  to  about  200  per  cent  of 
the  copper  loss. 

Sheath  losses  have  been  eliminated  in  these  installations  by 
grounding  the  sheaths  at  only  one  point.  In  most  cases  this  is 
near  the  middle  of  the  cable  length.  The  sheath  currents  are 
prevented  from  flowing  by  insulating  the  cable  terminals  from 
ground.  A  typical  methcnl  of  grounding  is  shown  by  the  ac¬ 
companying  sketch.  Since  the  longest  cable  is  only  360  ft.  and 
the  induced  voltage  but  4  volts  per  100  ft.,  it  follows  that  the 
maximum  induced  voltage  from  midpoint  to  ungrounded  end  is 
only  about  7  volts. 

This  method  of  installing  single-conductor,  lead-covered.  i)aper- 
insulated  cable  results  in  a  large  saving  as  compared  with  the 
alternatives  of  accepting  the  sheath  losses  or  installing  non-Ieaded 
conductors  of  the  same  operating  voltage. 


Sheath  insulated  from 
ground  at  both  ends 


3S,000-kw.^  U 

lT,000-vo/t, 

generator 


- Single-conductor, - >| 


O.C.B. 


paper-  insulated, 
lead-covered  cab'“ 
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n,  OOO  -  vo/f-  bus 


Underground  Service  Ducts 
Concreted  Within  Piling 


was  driven  and  braced  along  the  excavation.  This  remained  in 
place  until  the  concrete  surrounding  the  multiple-fiber  conduit 
was  poured,  after  which  the  piling  was  pulled.  .\n  ingenious 
bracing  device  for  manhole  construction,  and  one  which  saved 
both  carpenter  work  and  time,  consisted  of  angles  bolted  together 
around  the  inside  of  the  piling.  The  piling  served  as  the  outside 
form,  and  as  the  concrete  was  poured  for  an  8-in.  wall,  these 
angles-  were  slipped  up. 


Twelve  35-Kv.  Cables 
Simultaneously  Installed 


Careful  planning  for  the  laying  of  twelve  35-kv.,  350,000-circ. 
mil,  three -conductor  type  H  cables  simultaneously  in  the 
Patapsco  River  was  brought  to  a  successful  conclusion  recently 
by  the  engineering  staff  of  the  Consolidated  Gas,  Electric  Light 
&  Power  Company  of  Baltimore. 

Cable  reels,  sighting  boards  and  paying-off  equipment  were 
mounted  on  a  car  float  which  was  pulled  across  the  river  by  a 
dredge.  In  laying  the  cable  a  treiKh  30  ft.  wide  was  dredged  to 

a  depth  of  47  ft., 
about  100,000  cu.yd. 
,  of  material  being  re- 

moved  for  the  2,100- 
ft.  lengths. 

The  twelve  reels 
^  of  cable,  each  weigh- 

■  ’  about  32  tons, 

were  arranged  so 
;  that  cables  were  laid 

about 

Backfilling  the 

trench  to  a  depth  of 

WjK  m  5  to  7  ft.  re<|uired 

IL'  '.I  about  25,000  cu.yd. 

material.  The 
actual  re- 

qulred  the  car  float, 
dredge,  one  tug  to 
anchors 

ing  river  traffic. 


In  making  the  change-over  from  overhead  to  underground  serv¬ 
ice  in  the  business  section  of  Mobile,  Ala.,  for  the  Alabama 
Power  Company,  Allied  Engineers,  Inc.,  overcame  several  diffi¬ 
culties  which  arose  there.  Mobile,  like  some  other  Southern 
Cities,  is  only  a  few  feet  above  sea  level  and  basements  are  sel¬ 
dom  found. 

To  prevent  cave-ins  of  the  soft  ground,  wooden-plank  piling 
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Electrify  Textile  Mills 


Fused  disc,  swifc/t 
Power  transformer 
Airbreak  switch 
Switch  house 
Future  equipment 

Reliability  of  power  supply  essential 

('ontiiiuily  of  service  is  insured  for  the  textiie  inili  by 
a  simple  wiring  layout  and  the  installation  of  two  banks 
of  power  transformers  energized  from  an  important  urban 
substation. 


WHEN  a  manufacturinj;^  organization  of  financial 
resources,  administrative  skill  and  engineering 
insight  acquires  control  of  mill  properties  favor¬ 
ably  situated  with  regard  to  economic  production  and 
susceptible  to  modernization,  'something  interesting  is 
ajit  to  hapiKMi  to  the  plant  facilities  Itefore  many  months 
elapse.  If  such  mills  are  accessible  to  purchased  power 


for  Efficient 
Production 

on  favorable  terms,  negotiations  leading  to  the  use  of 
such  power  are  likely  to  come  to  a  head  very  rapidly, 
and  soon  a  comprehensiv'e  program  of  betterment  be¬ 
comes  a  reality.  Such  has  been  the  recent  experience  of 
the  Greylock  divisions  “A”  and  ‘*B"  of  the  Berkshire 
Fine  Spinning  Associates.  Inc.,  at  North  .\dams  and 
Williamstown,  Mass.,  producer  of  fine  cotton  cloth  and 
yarn.  In  the  full  face  of  severe  depression  in  the  textile 
industry,  the  men  behind  this  organization  have  gone 
forward  and  electrified  these  mills  in  the  firm  iK'lief  that 
the  economies  of  such  a  course,  combined  with  the  sav¬ 
ings  from  purchased  jxiwer,  will  aid  the  properties  to 
conqiete  with  others  and  measure  up  favorably  with  mills 
located  elsewhere  under  the  same  management.  The 
results  have  been  most  gratifying,  judging  them  by  the 
so-called  “Berkshire  unit"  of  comparison,  which  gives 
mill  “A”  an  index  figure  of  1.15  per  month  compared 
with  the  somewhat  less  efficient  indices  of  1.35  and  1.27 
per  month  for  two  other  mills  ("X”  and  "Y”)  of  the 
organization  producing  the  same  type  of  goods. 


Lightning  arrester 
Disconnecting  switch 
y —  Current  transformer 
3 —  OH  circuit  breaker 
j —  metering  outfit 


Oil  breakers  used  only  in  22-kv.  line  and  600-volt  mill  feeders 

Power  transformers  can  be  i.solated  by  air  break  and  disconnecting  switches  on  primaiT  and  secondary 
sides  respectively.  Auxiliary  ouses  were  omitted  in  the  interest  of  simplicity  and  minimum  first  cost. 
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By  F.  S.  ROOT  and 
C.  D.  LAWRENCE 

Xezv  England  Power  Association,  Boston,  Mass. 


greater  financial  resources  but  was  a  firm  believer  in  the 
economies  to  be  secured  through  electrification  of 
mechanically  driven  mills.  Negotiations  were  reopened 
in  January,  1929,  and  were  successfully  consummated 
with  the  signing  of  a  contract  for  the  purchase  of  power. 

The  first  step  in  these  negotiations  was  the  prepara- 


Innumerable  old  textile  mills  can  be  electrified  economically 


In  the  early  days  of  textile  mill  electrification  repre¬ 
sentatives  of  the  New  England  Power  Company  nego¬ 
tiated  with  the  then  owners  of  Greylock  Mills  in  North 
Adams  and  Williamstown  for  the  sale  of  power. 
Although  those  in  the  electrical  industry  even  then 
firmly  believed  in  the  economies  resulting  from  elec¬ 
trification  and  purchased  power,  it  was  more  difficult 
then  than  now  to  convince  mill  owners  of  the  fact,  and 
the  negotiations  were  not  successful. 

The  problem  of  selling  power  to  the  Greylock  Mills 
was  complicated  by  the  existence  of  a  considerable 
amount  of  flashy  water  power,  making  the  steam  load 
which  purchased  power  would  replace  extremely  vari¬ 
able,  for  at  times  more  water  jx)wer  was  available  than 
could  be  utilized  and  at  other  times  the  load  had  to  be 
carried  almost  entirely  by  steam. 

Negotiations  were  kept  active  in  spite  of  this  early 
lack  of  success  and  of  the  post-war  depression  in  the 
textile  business.  Conditions  from  the  |X)wer  salesman’s 
point  of  view  were  much  improved  in  1928,  when  spring 
floods  took  out  the  imjxjunding  dam  and  eliminated  the 
water  power  available  at  Greylock  mill  “B,”  making  it 
necessary  to  carry  the  entire  load  at  this  mill  by  the  exist¬ 
ing  steam  plant. 

There  still  w'ere,  however,  many  obstacles  to  overcome, 
for  with  the  reduction  in  water  jx)wer  available  had  come 
at  the  same  time  a  further  textile  depression  which  made 
the  investment  required  to  electrify  the  mills  (which 
were  mechanically  driven)  of  major  imjx)rtance. 

Late  in  1928  the  Berkshire  Fine  Spinning  Associates, 
Inc.,  was  formed  and  took  over  the  Greylock  Mill  group, 
along  with  several  other  mills.  This  changed  the  situa¬ 
tion  very  much,  since  the  new  organization  not  only  had 


tion  of  a  comparative  report  of  purchased  pow’er  versus 
private  plant  costs,  w'hich  conclusively  proved  a  suffi¬ 
ciently  satisfactory  saving  in  operating  costs  by  pur¬ 
chasing  power  to  justify  the  required  investment.  Basing 
its  conclusions  on  this  report  and  its  own  observation 
in  its  other  plants  which  were  already  purchasing  power 

PROGRESSIVE  methods  are  impera¬ 
tive  in  industries  laboring  to  over¬ 
come  the  handicaps  of  depression. 

THE  example  of  New  England  textile 
mill  electrification  discussed  here 
shows  the  value  of  systematic  study 
of  obstacles  to  the  economical  equip¬ 
ment  and  operation  of  an  established 
plant  by  purchased  power. 

CONSTRUCTION  procedure  fol¬ 
lowed  by  the  power  company,  client 
and  electrical  manufacturer  chiefly 
concerned  reveals  a  plan  of  action 
which  evidently  worked  well  from  the 
co-operative  standpoint. 

EMPLOYMENT  of  an  unusual  unit 
of  mill  performance  involving  manu¬ 
factured  output  and  electrical  energy 
consumption  suggests  the  desirability 
of  developing  similar  yardsticks  of 
plant  efficiency  in  other  industries. 
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from  the  New  England  Power  Association,  the  manage¬ 
ment  decided  to  proceed  with  the  electrification. 

As  a  preliminary  measure,  an  informal  agreement  was 
drawn  by  Greylock  divisions  “A”  and  “B,”  the  General 
Electric  Company  and  the  New  England  Power  Com- 
])any  briefly  outlining  the  division  of  labor  on  the 
construction  plans  and  installation  work.  This  agree¬ 
ment  provided  a  definite  boundary  l)etween  the  work 
of  each  party  and  proved  to  l)e  of  great  value  to  the 
engineers  of  all  three  companies. 

Investment  saved  by  using  lightly  loaded  line 

The  New  England  Power  Company  colild  not  serve 
Greylock  divisions  A  and  B  from  any  of  its  existing 
transmission  lines  without  a  considerable  construction  of 
additional  lines  through  fairly  congested  territory. 

The  .Adams  substation,  an  installation  of  major  im¬ 
portance  having  three  independent  sources  of  supply  and 
adequate  capacity  to  carry  this  additional  load  at  22,000 
v(jlts,  was  9  miles  away,  and  in  order  to  provide  g(3od 


;'lncomIng  line 


To  meier  -,.^ 
Lighting  transformers 

State  road: 


^  ttill  f  a  rd 
j  ’  Suhmanne- 


Distribution 

"circuits 

■Canal 


Old  tailrace  used  as  channel  for  submarine  cable 
connections  to  outdoor  substation 


service  it  would  l)e  necessary  to  construct  a  two-circuit 
line  from  this  point  to  the  Greylock  Mills  over  quite 
congested  territory  wdiere  a  right-of-way  would  be  diffi¬ 
cult  to  obtain. 

The  North  .\dams  Gas  Light  Company  has  a  22,000- 
volt  line  supplied  from  the  New  England  Power  Com- 
])any’s  Adams  substation  and  running  with  two  circuits 
on  separate  |X)le  lines  to  its  Brown  Street  substation  in 
North  .Adams  and  thence  with  one  circuit  to  Williams- 
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Steadiness  of  load  during  daylight  running  hours 
characterizes  the  fine  goods  mill 

town.  That  part  of  this  line  running  from  North  Adams 
to  Williamstown  passes  within  a  half  mile  of  the  Grey¬ 
lock  Mills. 

Consultation  wiuli  the  North  Adams  company  revealed 
that  this  line  from  the  power  com])any’s  Adams  substa¬ 
tion  had  been  constructed  to  care  for  the  North  Adams 
and  Williamstown  loads  of  the  North  Adams  company 
for  some  years  to  come  and  was  as  yet  quite  lightly 
loaded.  Detailed  study  showed  that,  without  unfore¬ 
seen  contingencies,  there  would  be  sufficient  unused 
capacity  in  this  line  to  carry  the  Greylock  load  for 
alxnit  ten  years  and  that  an  additional  circuit  could  be 
added  on  available  pole  space  should  future  load  require  ¬ 
ments  make  more  capacity  necessary. 

It  ajqx'ared  to  be  good  economics  to  utilize  the  exist¬ 
ing  investment  so  far  as  possible,  hence  an  arrangement 
was  made  with  the  North  Adams  company  by  which  it 
would  carry  the  Greylock  load  on  its  existing  circuit  and 
over  two  new  tap  lines,  one  to  each  of  the  GreykK'k 
mills  “A”  and  “B.”  Since  the  North  Adams  company 
purchases  its  energy  from  the  New  England  Power 
Company  at  the  Adams  substation,  the  electricity  taken 
by  the  Greylock  Mills,  plus  transmission  losses  of  the 
Greylock  Alills  load  superimposed  on  the  North  Adams 
comi^any’s  load,  is  deducted  each  month  from  the  total 


AGREEMENT  AS  TO  CONSTRUCTION  DETAILS  FOR  ELECTRICAL  EQUIPMENT 

In  conformance  with  agreement  reached  by  the  Greylock  divisions  “.A”  and  “R,”  the  General  Electric  Company  and 
the  New  England  Power  Company  relative  to  the  purchase,  engineering  and  installation  of  the  electrical  equip¬ 
ment  for  Greylock  mills  “.A”  and  “B”  the  following  procedure  is  mutually  agreed  upon  and  will  be  effective: 


.\.  The  Oenertil  Kieetrie  Conipany  hIihII  do  the  fullowiiiir: 

1.  Select  the  proper  sizes  and  tyjjes  of  motors. 

1.  L(x:ate  them  (approximately). 

,1.  Supply  the  engineering  plans  and  specifications  for 
caring  for  the  lighting  requirements,  for  the  sec¬ 
ondary  buses,  circuits  and  switching  e<|uipment,  and 
building  requirements  for  housing  same  if  needed. 

4.  Provide  such  engineering  consultation  and  advice  as 
may  be  required. 

It.  The  (irr.vlock  Divisions  and  “B,”  shall  do  the 

loliowinic : 

1.  Provide  a  suitable  site  for  the  substations. 

2.  Provide  substation  foundations. 

3.  Provide  substation  buildings  (if  any  are  required). 

4.  Provide  necessary  rights  for  secondary  circuits  where 

located  under  or  over  streets  and  railways  (if  neces¬ 
sary). 

5.  Mount  and  line  the  several  motors  as  selected  and 

located  by  the  General  Electric  Company. 


fi.  Put  on  belts,  make  shafting  changes  and  do  all  mill 
work  neces.sary  in  connecting  motors  to  kiad. 

7.  Supply  labor  on  any  work  that  would  be  economically 
desirable. 

The  New  KnKlund  Power  ('onipiiiiy  Hhtill  do,  or  eauwe  to 
he  ilone,  the  following: 

1.  Provide  the  engineering  for  the  substations. 

2.  Provide  foundation  plans  for  substation  and  equipment. 

3.  Purchase  and  install  the  high-tension  transformers  and 

high-tension  equipment  for  the  complete  substations. 

4.  Purchase  from  the  General  Electric  (Tomirany  motors, 

starting  switches  and  necessary  materials  for  the 
secondary  buses,  feeders,  switching  equipment  and 
mill  wiring  as  per  plans  provided  by  the  General 
F^lectric  Company  and  install  same, 

5.  Mount  compensators  and  magnetic  switches. 

6.  Oil  and  connect  up  the  motors  ready  for  starting. 

7.  Provide  engineering  supervision  for  such  labor  as  is 

furnished  hy  the  Greylock  mills. 
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Energy  consumption  and  |>eri- 
odic  demand  in  kw.  and  kva. 
are  measured  on  this  special 
panel 


300-kva.  transformers  at  mill  B.  To 
|)ermit  shutting  down  the  main  ])ower 
transformers,  22,000/1 10- volt  lighting 
transformers  were  decided  u])on,  two 
l(X)-kva.  being  used  at  mill  "A”  and 
one  50-kva.  being  used  at  mill  "H.” 
Since  measurements  were  at  primary 
voltage,  this  latter  arrangement  intro¬ 
duced  no  metering  complication. 

Due  to  the  arrangement  with  the 


Close-up  of  Texrope  drive  on 
individually  motored  ring  spin¬ 
ning  frame  where  space  is  at  a 
premium 
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taken  by  the  North  Adams  company  in  order  to  <leter- 
mine  its  purchase  for  its  own  load  requirements. 

By  this  arrangement  the  North  Adams  company  was 
aided  in  carrying  its  own  investment  against  its  future 
requirements  and  dujdicate  investment  in  lines  was 
avoided. 

Substation  and  Outdoor  Equipment, 
Greylock  Divisions 


Mill  “A’ 


1.  Lightning  arrester — Westingliouse  style  SV,  three  phase. 

2.  Lightning  arrester  disconnecting  switch — R.  &  1.  E.  type  DVH-3,  15  kv.,  400 

amp. 

3.  Main  disconnecting  switch —  R.  &  I.  E.  type  DVH-3,  15  kv.,  400  amp. 

4  -Main  oil  breaker — G.  E.  type  FKO- 1 36- 1 328  AS, -three  pole,  single  throw, 
25  kv.,  400  amp.,  manual  closing,  electrical  trip,  capable  of  interrupting 
2,300  amp.  at  25,000  volts. 

5.  Metering  outfit — Westinghouse,  22  kv.  50  100:  5  amp.,  three  pha.«e,  three 
wire,  60  cycle. 

6  Primary  disconnecting  switch,  lighting  tap — R.  &  I.  E.  type  FD-VH-3, 
15  kv.,  25  amp.,  fused  with  Schweitier-Conrad  15-kv.,  25-amp.  fuse. 

7.  Lighting  transformers  —  two  G.  E.  lOO-kva.,  single  phase,  60  cycle, 

22,000/115/230  volts. 

8.  .\ir  break  switches,  main  service— two  R.A  l.E.  type  TTL-3,  1 5  kv.  600  amp. 

9.  Main  transformers,  two  banks  each — three  G.  E.  300  kva.,  type  H-60, 

22,000/575  volts  with  four  2)  per  cent  high-voltage  taps. 

10.  Secondary  disconnecting  switches — two  R.  &  1.  E.  7,500  volt,  1,200  amp. 

11.  Outdoor  switch  houses — six  CJ.  E.  type  GH-5,  each  containing  G.  E.  type 

I A  20 1  relays,  G.  E.  current  transformers  typte  WC- 1 2-400/ 5  amp.  and 
G.  E.  oil  circuit  breakers  type  FK-35,  7,500  volt,  400  amp.,  three  pha.se. 

12.  .Mill  feeder  disconnects — six  K.  A  1.  E.  7,500  volt,  400  amp. 

13.  .Mill  feeders — each  consists  of  three-conductor,  400, 000-circ.mil  submarine 

cable  with  2,500-volt  varni.shed  cambric  insulation  and  lead  sheath,  jute 
and  galvanized  wire  armor  finish.  These  cable:  run  through  an  old 
tailrace. 

The  loads  at  mills  and  "B”  were  e.stimated  to  lie 
l.tSOO  kva.  and  700  kva.  resiiectively.  Since  for  the 
sake  of  interchangeability  it  was  desired  to  have,  if  pos¬ 
sible,  all  transformers  at  mills  “A”  and  “B”  of  the  same 
size,  it  was  decided  to  install  six  22,000/600-volt,  300- 
kva.  transformers  at  mill  A  and  three  22,000/600-volt, 
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Load  curve  of  yarn  mill  for  24-hour  run 


North  Adams  company,  it  was  necessary  to  obtain 
kilovolt-amijere  as  well  as  kilowatt  demands  of  both 
mills.  A  chart  showing  the  demands  as  established  at 
mill  “A”  on  April  17,  1930  (a  typical  day),  is  shown. 
Steady  demand  and  remarkably  high  power  factor  are 
features  of  this  load.  A  daily  load  curve  for  mill  B 
is  also  shown,  though  part  of  the  load  was  not  thrown 
on  until  an  hour  after  starting  time. 

For  flexibility  and  economy,  the  mill  feeders  were 
taken  directly  oflF  the  600-volt  bus  and  run  through  dis¬ 
connecting  switches  and  outdoor  steel  switch  houses  to 
the  mill.  This  plan  made  distributing  switchboards 
within  the  mills  unnecessary. 

In  the  case  of  mill  -“A,”  no  suitable  location  for  a 
substation  to  supply  the  mill  could  l)e  found  on  the  same 
side  of  the  road  as  the  mill.  Since  the  line  supplying 
the  mill  was  to  come  from  across  the  road,  and  an 
overhead  road  crossing  at  this  ix)int  would  be  undesir¬ 
able,  the  unusual  procedure  was  adopted  of  locating 


the  substation  and  switch  houses  on  the  side  of  the 
road  opposite  the  mill  and  running  the  mill  feeders  under 
the  road  through  the  tailrace  of  the  hydro  plant. 

So  as  to  co-ordinate  the  various  individual  activities 
involved  in  the  design  and  construction,  the  job  was 
scheduled  step  by  step  on  a  time  basis,  dovetailing  the 
work  so  as  to  avoid  delay  and  consequent  lost  time  and 
expense. 

Construction  charts  to  sales  department 

Each  week  during  the  construction  |>eriod  a  progress 
chart  was  made  showing  the  work  as  scheduled  and  the 
amount  completed  both  to  date  and  during  the  week 
just  terminated.  Copies  of  those  progress  charts  (as 
pictured)  were  sent  to  all  interested  parties,  including 
the  sales  department,  so  that  proper  liaison  in  this 
respect  was  maintained  and  the  sales  department  was 
constantly  in  the  fortunate  position  of  being  able  to 
answer  immediately  questions  as  to  progress. 

The  Hoosac  River,  which  runs  past  mills  “A”  and 
"H,”  became  extremely  low  in  the  fall  of  1929.  At  mill 
"B”  the  condensing  water  for  the  engine  was  drawn 


Motor  Groups,  Greylock  Division 


Motor  Si*e, 

Up. 

Motor 

U.P.M 

Driven  Load 

40 

900 

1  Waste  machine. 

30 

1,200 

2  Finisher  pickers. 

2  Breaker  pickers. 

1  No.  6  fan. 

1 5  Cards. 

30 

900 

96  Deliveries  of  drawing. 

23  Cards. 

30 

1,200 

96  Deliveries  of  drawing. 

1,892  Spindles  of  speeders. 

2-30 

900 

18  Fly  frames,  168  spindles  each. 

1-20 

1,200 

4  Intermediates,  1 14  spindles  each. 

4  Sp>ools,  1 00  spindles  each. 

1-75,  1-60 

900 

14  High-speed  warj>ers. 

2,546  Spindles,  8-in.  bobbin,  7)-in.  ring,  four  and 

60 

900 

five  ply. 

4,416  .Spindles,  2-in.  ring,  9,000  r.p.m.,  filling  800 

50 

900 

spools. 

12,576  Spindles,  ti-in.  ring,  9,000  r.p.m. 

10 

1,200 

Carpenter  shop. 

7J 

1,200 

Elevator. 

20 

1,200 

Pump. 

Total  horsepower 

',  eighteen  motors . 702). 

Motor  Groups,  Greylock  Division 


Picker  and  Card  Booms 


Motor  Sise. 
Hp. 

Motor  .Speed 

1  Driven  Load 

30 

1,200 

1  No.  6  blower,  1  H.E.B.  bale  breaker. 

5 

1,800 

1  Murray  opener,  1  vertical  opener,  1  condenser. 
1  Finisher  picker. 

5 

1,800 

1  Finisher  picker. 

5 

1,800 

1  Finisher  picker. 

74 

1,800 

1  Breaker  picker. 

74 

1,800 

1  Breaker  picker. 

2  50 

900 

89  Cards,  4  ribbon  lappers,  4  sliver  lappers. 

20 

1,200 

Card-stripping  system. 

40 

900 

32  Combers. 

40 

900 

2  First  intermediates,  104  spindles  each. 

50 

900 

1  ^'lubber,  92  spindles. 

6  Second  intermediates,  168  spindles  each. 

8  Jacks,  200  spindles  each. 

56  Del.  of  drawing,  1  slubber,  96  spindles. 

60 

900 

3  First  intermediates,  104  spindles  each. 

1  .Second  intermediate,  1 68  spindles 

10  Jacks,  200  spindles  each. 

20  Jacks,  1 92  spindles  each. 

20 

1,200 

4  Second  intermediates,  168  spindles  each. 

8  Jacks,  192  spindles  each. 

Total  horsepower,  fourteen  motors . 390. 

SpinninK-WeavinK  and  Warping 


Motor  Sise, 
Hp. 

Motor  Speed  Driven  Load 

3-75 

900 

Miscellaneous  mule  and  ring  spinning. 

15 

1,200 

4  Spinning  frames,  192  spindles  each. 

60 

900 

16  Spinning  frames  totaling  3,872  spindles. 

60 

900 

1 6  Spinning  frames  totaling  4,064  spindles. 

30 

1,200 

8  Spinning  frames,  256  spindles  each. 

2-75 

900 

39  Spinning  frames,  totaling  9,210  spindles. 

2-40 

400 

20  Spinning  frames,  totaling  4,928  spindles. 

40 

900 

8  Spinning  frames,  256  spindles  each. 

21-5 

1,800 

Each  motor  driving  a  256-spindle  frame. 

2-75 

900 

32  Spinning  frames,  336  spindles  each. 

5 

1,200 

3  Spoolers,  200  spindles  each. 

15 

1,200 

14  Warpers  and  8  spoolers  (940  spools) 

8-50 

900 

1,171  Looms. 

Total  horsepower,  45  motors . 1,335 

20 

900 

Miscellaneous  Motors 

Cloth  room. 

20 

900 

3  Slashers  and  kettles. 

2-5 

1,200 

Each  driving  a  freight  elevator. 

10 

1,200 

Machine  shop  tools. 

10 

1,200 

Carpenter  shop  tools. 

50 

Humidifying  system. 

20 

Humidifying  system. 

Total  horsepu 

iwer,  eight 

motors . 140. 

578 
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though  mule  pulley  drives,  where  they  existed,  were 
eliminated  by  the  proper  grouping  of  machines.  Vertical 
drives  between  floors  were  of  course  dispensed  with. 

In  the  spinning  rooms  group  drive  was  also  generally 
used,  though  where  the  belt  centers  were  too  short  indi¬ 
vidual  motors,  with  “Texrope”  drive,  were  employed. 

Elevators,  of  course,  had  their  own  motors,  as  did 
the  carpenter  and  machine  shops  and  the  humidifying 
systems. 

Wherever  possible  starting  comj)ensators  were 
mounted  on  walls,  high  enough  so  as  not  to  interfere 
with  the  free  passage  of  employees  or  work  trucks.  All 


directly  from  the  river,  and  so  low  did  the  river  level 
go  that  as  a  desperate  expedient  a  crude  diversion  dam 
of  sandbags  was  used  to  guide  all  water  possible  to  the 
condenser  intake  pipe.  While  this  was  fairly  success¬ 
ful,  the  lack  of  sufficient  condensing  water  became  so 
serious  that  a  special  effort  was  made  to  hurry  the  elec¬ 
trification  at  mill  “B.”  In  October  the  water  available 
for  condensing  pur|X)ses  I)ecame  entirely  inadequate  and 
the  engine,  running  on  low  vacuum,  was  unable  to  carry 
the  load,  hut  electrification  had  fortunately  progressed 
to  the  point  where  a  temporary  connection  could  he  made 
and  little  or  no  production  was  lost  at  the  mill.  In 
December  part  of  the  load  at  mill 
“A”  was  connected  and  it  was  run- 
ning  fully  electrified  by  January  1, 

The  boiler  plant  at  mill  '‘B”  is 
now  operating  in  the  heating  season 
only  at  low  pressure  for  building 
heating  alone,  while  the  engine  at 
this  mill  is  in  the  process  of  demoli- 
tion,  since  the  trend  toward  purchased 
power  has  reduced  the  market  for  ^ 

used  steam  engines  to  negligible  -  8 

At  mill  “A,”  on  account  of  the  ' 
need  of  steam  throughout  the  year  ? 

for  both  slashing  and  building  heat-  *  .  I 

ing,  the  boiler  plant  is  still  operating,  *  •  *. 

though  under  reduced  pressure.  It  r  ] 

is  hoped  that  an  alternative  method  ^ 

to  the  use  of  steam  from  the  boiler  ^ 

plant  for  slashing  will  he  found  so 
that  the  boiler  plant  at  mill  “A”  may 
also  he  entirely  shut  down  except 
during  the  winter  months. 

At  mill  ‘‘A”  it  will  he  necessary 


ultimately  to  install 
pump,  though  none  will  he  required 
at  mill  “B,”  as  two  different  sources 
of  high-pressure  water  service  are 
.available.  In  this  connection  it  is 
interesting  to  note  that  service  to  the 
fire  pump  will  be  loojied  in  from  one 
of  the  mill  feeders  and  will  he  run 
.along  the  edge  of  the  basement  wall 
and  near  the  floor  so  that  in  case  of  fire  and  falling 
debris  from  floors  above  there  will  he  much  less  danger 
of  interrupting  fire  pump  service. 

Selection  of  motor  drives 

In  selecting  the  type  of  drive  to  he  used  in  mills  “A” 
and  “B”  consideration  was  given  to  the  fact  that  the 
existing  shafting  was  generally  in  fine  condition,  in  good 
alignment  and  with  well-proportioned  driving  ratios. 
This  enabled  all  unnecessary  refinements  in  motor  appli¬ 
cations  to  be  avoided,  eliminating  much  installation 
expense. 

As  a  result  of  this  policy,  a  mixture  of  group  and  indi¬ 
vidual  drive  was  adopted,  with  group  drive  predominat¬ 
ing.  In  the  picker  room  those  machines  which  could  be 
grouped  together  with  a  small  amount  of  shafting  were 
driven  from  one  motor.  Other  machines,  where  the 
shafting  arrangement  was  less  favorable,  were  indi¬ 
vidualized. 

In  the  card  rooms  group  drives  were  used  throughout. 


Conduit  and  wire  outlays  kept  down  by  mounting 
compensators  on  wall 


]X)wer  circuits  were  run  in  metal  conduit,  ample  capacity 
for  possible  future  growth  of  load  being  provided. 

With  the  exception  of  the  motors  for  the  weave  sheds, 
which  were  located  on  concrete  pads  on  the  ground  below 
the  weave  room  floor,  since  line  shafts  were  also  so 
located,  and  looms  driven  from  below,  all  motors  were 
hung  inverted  from  the  ceiling  on  steel  channels. 

All  motor  hanging,  shafting  and  pulley  changes,  belt¬ 
ing,  etc.,  was  done  by  the  plants’  own  millwrights,  and 
belt  centers  were  kept  unusually  long  so  as  to  allow 
the  use  of  very  slack  belts. 

Pulley  sizes  were  comjiuted  to  give  the  driven  ma¬ 
chines  the  highest  s|:)eed  consistent  with  goo<l  operating 
practice,  keeping  production  at  a  maximum.  Machines 
were  carefully  grouped  so  that  all  motors  were  fully 
loaded,  thus  not  only  minimizing  the  cost  of  motors  re¬ 
quired  to  operate  the  mill  but  also  giving  a  goo<l  power 
factor.  That  both  of  these  objectives  were  attained 
was  found  later  in  motor  load  tests  and  in  power-factor 
indications.  The  power  factor  of  about  85  per  cent  which 
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was  attained  at  both  mills  is  remarkable  when  it  is  con¬ 
sidered  that  no  synchronous  motors  or  other  |x>wer- 
factor-corrective  devices  are  installed. 

As  a  number  of  years  had  jiassed  since  the  lighting 
equipment  at  both  mills  “A”  and  “B”  had  l)een  installed, 
it  naturally  was  far  from  modern,  and  was  also  badly  in 
need  of  repairs. 

It  was  therefore  decided  by  the  mill  management  that 
the  time  was  rijie  for  a  complete  rejuvenation  of  the 
lighting  equipment.  Accordingly  a  clean  sweep  was  made 
of  all  existing  wiring  and  fixtures  and  an  entirely  new 
installation,  along  the  usual  modern  industrial  lighting 
lines,  was  installed. 

Lighting  transformer  capacity  of  200  kva.  is  provided 
at  mill  “A”  and  50  at  mill  “B.” 

Actual  operating  results 

The  results  obtained  to  date  from  all  |)oints  of  view 
have  been  eminently  satisfactory.  From  an  electrical 
point  of  view,  the  value  of  careful  selection  of  motors 
wTth  relation  to  loads  to  l)e  carried  is  admirably  borne 
out  by  the  resulting  high  power  factor,  which  runs  con¬ 
sistently  at  al)out  85  per  cent  without  the  aid  of  power- 
factor  corrective  apjiaratus. 

The  connected  load  at  mill  “B”  is  now  702^  hp.  and 
at  mill  “A”  1,865  hp.  This  latter  ratio  has  been  used 
rather  than  the  ratio  of  kilowatt  injnit  (at  full  load  on 
all  motors)  to  the  maximum  demand  because  no  estimate 
is  required  of  actual  motor  efficiency.  The  ratio  of  con¬ 
nected  load  (in  kilowatts)  to  maximum  demand  averages 
80  |xjr  cent  in  mill  “B”  and  94  jjer  cent  in  mill  “A,” 
the  discreixincy  in  the  two  figures,  of  course,  being  due 
to  the  fact  tliat  mill  “A”  is  a  cloth  mill  and  mill  “B”  is 
a  yarn  mill. 

'I'he  following  tabulation  indicates  the  electrical  oper¬ 
ation  to  date : 


Mill  “B"  Spindles) 


Max. 

Ratio  Con- 

Max. 

15-Min. 

iiected  Load 

Monthly 

15-Min. 

Power 

Demand, 

to  Max. 

Hours 

Demand, 

Factor, 

Munth 

Kw.-Ur. 

Kw. 

Demand 

Use 

Kva. 

Per  Cent 

Oct . 

i7,032 

595 

0.66 

113 

708 

84.2 

Nov . 

112,161 

666 

0.79 

169 

768 

86.7 

Dec . 

102.679 

672 

0.76 

153 

780 

86.2 

Jan . 

125,244 

706 

0.74 

176 

840 

84.0 

Feb . 

125,632 

650 

0.60 

194 

774 

84.0 

March.*.. 

69,972 

670 

0.76 

104 

798 

84.0 

.\pril*... . 

92,700 

616 

0.65 

151 

724 

85.1 

Mill  “A” 

(66,000  Spindles) 

Dec.. 

66.640 

660 

Part  load 

101 

804 

82.0 

Jan . 

226.340 

1,300 

Part  load 

176 

1,512 

86.0 

Feb . 

265,160 

1,604 

0.69 

176 

1,864 

86. 1 

March . . . 

307,720 

1,512 

0.94 

203 

1,820 

83.2 

April . 

274,000 

1,444 

0.99 

190 

1,720 

84.1 

^Partial  operation. 

As  a  check  on  the  efficiency  of  the  motor  installation, 
the  accompanying  conqiarison  was  made  of  the  electricity 
used  and  amount  of  goods  turned  out  at  (jieylock  mill 
"A”  with  other  fine  goods  mills  owned  by  the  Berkshire 
h'ine  Spinning  Associates  and  operating  on  purchased 
|>ower. 

Since  the  mills  compared  in  this  table,  although  mak¬ 
ing  the  same  tyi)e  of  go<xls,  manufacture  material  of 
somewhat  differing  weights  and  widths,  it  was  necessary, 
in  order  to  make  a  fair  comparison,  to  evolve  a  unit 
which  tended  to  equalize  these  variables.  The  unit  used, 
which  for  purposes  of  brevity  we  have  called  the 
“Berkshire  unit,”  consists  of  the  multiplication  of 


Letter-sized  electrical  construction  progress  charts 
were  distributed  weekly 


kilowatt-hours  per  yard  by  kilowatt-hours  per  pound. 
This  unit,  which  in  the  authors’  experience  is  new, 
allows  a  fair  comparison  between  mills  as  to  the  use  of 
power  and  is  simple  in  derivation. 

In  the  comparison,  mill  “A”  makes  a  very  creditable 
show'ing,  indicating  that  motor  loading  and  grouping  and 
the  general  layout  of  the  electrification  are  as  good  as. 
if  not  better  than,  that  of  the  other  mills  of  this  organi¬ 
zation  which  were  electrified  in  past  years. 

Advantages  of  electrification 

Although  electrification  of  textile  mills  with  purchased 
power  is  not  at  all  uncommon  and  has  proceeded  in  the 
past  very  rapidly,  probably  each  example  has  points 
differing  from  the  usual  and  the  Greylock  Mills  have 
not  been  an  exception  in  this  res|)ect. 

The  economies  of  electrification  of  textile  mills  and 
the  use  therein  of  purchased  j^ovver  are  almost  always 
considerably  greater  than  a  mere  comparison  of  the  power 

Comparison  of  Output,  Consumption,  Etc., 
on  Monthly  Basis 


Greylock 


Items  “ 

A”  Mass. 

Mill  “X” 

Mill  “Y’ 

Number  of  cards . 

89 

77 

72 

Total  number  of  loom* . 

1,185 

1,262 

1,551 

Number  of  automatic  looms . 

76 

31 

224 

Percentage  of  automatic  to  total  looms,  per  cent. 

6) 

2\ 

14) 

Number  of  ring  spindle* . 

43,072 

31,744 

47,952 

Number  of  mule  spindles . 

22,760 

30,240 

19,056 

Total  number  of  spindles  (ring  plus  mule) . 

65,832 

61,984 

67,008 

Percentage  of  ring  to  total  spindles,  per  rent... 

65 

51 

71 

Pounds  of  goods  manufactured  per  month . 

104,173 

109,106 

118,766 

Yards  of  goods  manufactured  per  month . 

789,871 

736,117 

896,340 

Million  "yttrd-pound”  goods  manufactured  per 

month . 

82,283 

80,314 

106,692 

Pounds  of  goods  per  month  per  loom . 

88 

86 

77 

Yards  of  goods  per  month  per  loom . 

667 

583 

579 

Yard-pounds  of  goods  per  month  per  loom . 

58,696 

50,138 

44,583 

Total  kilowatt-hours  used  per  month . 

307,700 

329,350 

366,500 

Kilowatt-hours  used  per  month  peryards  of  goods 

0.39 

0.45 

0.41 

Kilowatt-hours  used  per  month  per  pound  of 

goods . 

2.95 

3.02 

3.08 

Kilowatt-hours  used  per  month  per  spindle . 

4.70 

5.30 

5.50 

Number  of  Berkshire  units*  per  mouth . 

1.15 

1.35 

1.27 

kilowatt-hour*  kilowatt-hours  (kilowatt-hours)* 


♦Berkshire  unit  =■ — — — - X - - - - - 

yards  pounds  yard-pounds 
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costs  reveals,  and  most  textile  mills  can  afford  to  pay, 
if  necessary,  more  for  purchased  power  (including  the 
carrying  charges  on  the  investment  required  to  electrify) 
than  the  cost  of  o^jerating  their  own  private  plant.  The 
increase  in  output  resulting  from  steady  high  speed,  the 
ability  to  oi^erate  efficiently  under  partial  production  and 
the  resulting  reduction  in  overhead  charges  per  unit 
produced  almost  always  more  than  justify  the  invest¬ 
ment  without  other  considerations. 

That  the  cotton  industry  is  in  a  state  of  depression 
is  true,  and  ofttimes  this  is  given  as  a  reason  for  not 
changing  to  electric  drive.  Yet  here  is  an  example  of 
a  jirogressive,  growing,  textile  manufacturing  company 
that,  even  during  the  depression  period,  proceeded  with 
electrification,  knowing  by  its  experience  with  its  other 
electrified  mills  which  are  purchasing  |K)vver  that  the 
step  was  in  accord  with  excellent  business  judgment. 

T  T  T 

Banked  T  ransformer  Structures 
Built  for  $280  to  $314 

By  H.  LESTER  LIVINGOOD 

Superintendent  Distribution  Enyineerintj 
Associated  Gas  &  Electric  System,  Binghamton,  N,  V. 

TO  SUPPLY  medium-size  power  loads  from  2,300- 
or  -1,600- volt  distribution  circuits  the  simple  trans¬ 
former  rack  shown  has  been  used  with  satisfactory 
results.  Quite  a  number  of  individual  jxjwer  consumers 
reqire  100  to  300  kva.  at  230  volts,  three  phase.  This  type 
load  must  have  a  short  secondarv  feed  in  order  to  main- 


Rack  for  delta-bank  of  37y-100-kva., 
2,300/4,600-volt  transformers 


tain  good  regulation  and  at  the  same  time  does  not  war¬ 
rant  an  expensive  installation  such  as  meshed  fence,  con¬ 
crete  pad  type,  etc.  Also  a  large  number  of  consumers 
having  loads  of  this  type  prefer  owning  their  own 
transformers  and  l)eing  metered  on  the  incoming  ])ri- 
mary  side  of  the  bank.  Because  of  these  facts,  most  of 
these  installations  are  made  on  primary  branches  off  the 
main  feeders. 

The  lightning  arresters  are  mounted  on  the  incoming 
|)rimary  crossarm  to  insure  protection.  A  lightning 
arrester  placed  even  40  ft.  from  the  transformer  it  is  to 
protect  loses  most  of  its  portective  value  even  with  the 
best  type  ground  connection. 

Some  companies  mount  fuse  boxes  immediately  above 
the  transformers,  so  a  platform  has  to  be  added  to 
enable  workmen  to  re-fuse  or  test  with  safety.  Rut 
in  this  design  such  a  jdatform  has  been  avoided  without 
sacrifice  by  placing  the  load-indicating  devices  in  each 
transformer  and  attaching  the  fuse  boxes  to  a  ix)le  one 
span  away  on  the  incoming  line. 

When  primary  metering  is  to  be  employed  a  cabinet 
containing  current  and  potential  transformers  is  mounted 
under  the  incoming  primary  crossarm  and  the  main 
feeder  run  down  through  it  and  back  to  the  primary  bus. 
A  1^-in.  conduit  carries  the  meter  cord  to  a  second 
cabinet,  containing  the  meter,  located  5  ft.  from  the 
ground.  The  cabinet  is  permanently  grounded. 

The  total  cost  of  material  for  the  entire  structure 
without  power  transformers  on  a  2.300-volt  line  is  $280, 
and  on  a  4,600- volt  line  $313.75.  When  primary  meter¬ 
ing  is  omitted  the  total  material  costs  are  $136  on  a 
2,300-volt  line  and  $147  on  a  4,600-volt  line. 

Although  this  structure  has  been  stripped  of  its  plat¬ 
form,  we  feel  that  we  have  not  subtracted  from  its 
appearance  or  usefulness. 

Bill  of  Material 

20  Pin  type  iusulators,  No.  12847  (We.stinphou.se). 

8  O.  B.  No.  26,830  strain  insulators. 

2  40-ft.  (minimum  height)  poles. 

4  3^x4}  by  8-ft.  0-in.  six-pin  arm  douglas  fir. 

20  Locust  shells. 

20  Buttonhead  fin  bolts  JxlO}  in. 

8  ix5-in.  carriage  bolts  with  washers. 

8  28-in.  flat  galvanised  X-arm  braces. 

4  ix4-in.  galvanized  lag  bolts. 

4  ix20-in.  spacing  bolts. 

2  gxl8-in.  through-bolts. 

47  Galvanized  .square  washers  to  go  with  bolts. 

8  Hubbard  clevises,  No.  1535. 

8  gxl8-in.  eyebolts. 

3  General  Electric  expulsion  tyije  fuse  boxes. 

3  Fuse  links. 

2  Locke  No.  6840  eye-nuts. 

2  3-bult  clamps. 

15  ft.  i-in.  galvanized  guy  wire. 

125  ft.  750, 000-circ.mil  cable  for  primary  bus. 

2  4x6-in.xl4-ft.  0-in.  wood  crossarm. 

2  4 -wire  secondary  racks. 

4  gxl2-fn.  through-bolts. 

4  6x6xi-in.xl2-ft.  8-in.  galvanized  steel  angle  iron. 

4  3xl2-in.  through  bolts. 

72  ft.  2x6  plank  (maximum  amount)  for  transformer  platform. 

48  3x3-in.  machine  bolts  (maximum  amount). 

3  Lightning  arresters  2,300-4,600  volts. 

1  Copperweld  ground  rod. 

40  Ground  wire  molding,  2x1  in. 

10  l}-in.  galvanized  staples. 

20  1,722  C.  W.  staples  (copperweld). 

3  Lb.  solder. 

1  Lb.  solder  paste. 

2  Lb.  friction  tape. 
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Mississippi  River  Crossing 


uires 


Because  of  War  Department  river-clearance 
requirements  it  was  necessary  for  the  Louisiana 
Power  &  Light  Company  to  construct  417-ft. 
towers  for  a  3,780-ft.  span  transmission  line  crossing 
over  the  Mississippi  River  at  Bonnet  Carre,  La.  The 
line  is  an  important  108-mile  link  in  the  110-kv.  tie 
between  the  Louisiana  Power  &  Light  Company  and 
New  Orleans  Public  Service,  Inc. 

The  structural  steel  tower  is  90  ft.  square  at  the  base, 
each  corner  resting  on  a  sole  plate  with  two  2^-in. 
foundation  bolts  13  ft.  long  buried  in  the  concrete  pier. 
These  concrete  piers  are  tied  together  with  2|-in.  steel 
rods  and  solid  steel  turnbuckles  eml)edded  in  continu¬ 
ous  concrete  beams.  Due  to  the  low  bearing  value  of 
the  alluvial  soil  along  the  Mississippi  River  it  was 
necessary  to  support  the  concrete  piers  and  the  walls 
on  252  wooden  piles,  60  or  65  ft.  long,  for  each  tower. 
The  upper  portion  of  each  tower  is  galvanized  for  a 
distance  of  60  ft.  below  the  lower  crossarm  and  the 
lower  portion  is  painted  steel.  The  top  and  bottom 
crossarms  are  40  ft.  long  and  the  middle  crossarm  is 
55  ft.  long,  with  vertical  spacing  of  27  ft.  between 
crossarms.  The  tower  is  designed  to  withstand  the 
loading  of  one  broken  conductor  at  21,000  lb.  and  a 
wind  load  of  23  lb.  per  square  foot  on  the  projected 
area  of  one  face.  The  total  weight  of  one  steel  tower 
is  143  tons. 


,!■  Triple  strain  yoke 

\lZ  Locke  insulators 
No.  7. 500 


Insulators  musA 
hang  vertical 
when  wire  is 
brought  to 
final  sag  — •- 


East  bank  tower  of  3,780-ft. 
river  crossing  span 


Minimum 


TINS 


-2,840.8- 

■3.760.8' 


. 900'- 

South  bank 
of  river 


: . 900  . 

North  bank  of 
river 


582 


ELECTRICAL  WORLD— .S>/>/c»H&rr  27,  WO 


There  are  six  conductors  installed  and  insulated  for 
110-kv.  operation,  although  one  circuit  will  operate  at 
13.2  kv.  for  the  present.  No  ground  wires  are  provided. 
Aluminum  conductor,  steel  reinforced,  is  used  in  this 

crossing,  with 
stranding  of  20x 

0. 1 1 58 

37  X  0.0938 
steel,  and  has  a 
diameter  of  0.8882 
in.  and  weighs 
foot. 


1.^127  ^ 

1 5  deg.  F.  The  con¬ 
ductor  was  sagged  Tap-off  structure  and  anchorage 

in  at  12,500  lb.  for  east  bank  tower 

and  a  sag  of  165 
ft.  at  88  deg.  F. 

The  insulator  assembly  supporting  the  conductor  from  the  crossarm  is  a  triple 
string  with  yokes  and  is  protected  by  special  shielding  rings.  There  are  twelve 
suspension  insulators  in  each  string,  the  complete  assembly  measuring  approx¬ 
imately  8  ft.  from  sus|>ension  clevis  on  crossarm  to  the  eye  in  the  triple  yoke 
at  the  bottom.  The  conductor  is  supported  in  a  special  three-groove  two-piece 
aluminum  .suspension  clamp  designed  for  use  with  two  damper  cables.  All 
three  cables  are  securely  held  between  the  two  parts  of  the  clamp  by  means  of 
32|  X  43-in.  galvanized  holts  with  lock  washer,  nut  and  cotter  pin;  The  two 

damper  cables  are 

B  secured  to  the  main 

cable  by  eight  par¬ 
allel  groove  clamps 
on  each  conductor. 

Each  conductor 
is  secured  to  a  sep¬ 
arate  concrete  an¬ 
chorage  located  900 
ft.  back  of  each 
tower.  The  alu¬ 
minum  cable  is 
dead-ended  to  a 
(luadruple  .string  of 
insulators  with 
yokes  and  clevises 
and  is  connected  to 
the  anchorage  with 
l|-in.  high-strength 
galvanized  steel  ca¬ 
ble  and  tumhuckle. 


Suspension 
assembly  from 
tower  crossarm 


Damper 
cables  during 
assembly 
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A  cable  reel  trailer  ^uipi)ed  with  both  hand 
and  air  brakes  and  w’eighing  but  2,800  lb.  has 
paid  for  itself  within  a  year  on  the  system  of 
the  Narragansett  Electric  Company,  Provi¬ 
dence,  R.  I.,  through  the  saving  in  labor  and 
time  effected  in  handling  cable  on  busy  streets. 


Trailer  for 


^  /famovabie 
jhaff  forree/-- 


'Channel 
iron  frame 


ENGINEERING  FOR  BETTER 


It  will  take  a  reel  of  42  in.  ma.ximum  radius 
and  48  in.  ma.ximum  width.  Normal  height  of 
the  reel  shaft  is  58  in.  above  ground,  giving 
ample  clearance  with  a  full  reel.  The  front 
brace  has  a  vertical  supporting  leg  adjustable 
for  height  to  adapt  it  to  various  sizes  of 
trucks,  and  the  trailer  can  be  left  at  the  pull¬ 
ing  point  after  uncoupling  from  the  truck  with 
minimum  obstruction  to  traffic.  On  jobs  where 
the  reel  is  hauled  to  the  work  without  stowing 
it  on  the  pulling  truck  the  saving  in  time  has 
proved  most  advantageous.  The  first  cost  of 
the  trailer,  which  was  made  by  the  Highway 
Trailer  Company,  Edgarton,  Wis.,  was  alx)ut 


\  Wl-ZfiOOlb. 
-Pipe  brace 


'-Adjustable 

support 


Adjustable  Insulator  Pin  Aids  Linemen 

The  Narragansett  Electric  Company,  I’rovidence,  hexagonal  shoulder  and  the  upper  threaded  end  is 

R.  I.,  has  developed  a  malleable  iron  pin  for  low-  covered  with  two  layers  of  friction  tape,  which  acts 

voltage  insulator  service  with  provision  for  adjust-  as  a  flexible  cushion  between  pin  and  insulator.  The 

ment  in  position  on  the  crossarm,  with  consequent  hexagonal  shape  of  the  shoulder  makes  it  possible 

absorption  of  strains.  The  lower  end  of  the  pin  to  adjust  the  insulator  by  using  a  wrench  to  twist 

is  threaded  to  fit  the  hole  bored  through  the  arm,  it  to  the  proper  angle  while  the  line  is  in  active 

the  pin  being  driven  into  the  arm  up  to  the  service. 


ho  lei  for  insufafor pins 


,.y  >\6‘D-u- 

Radius  of. 
_ J  roofing  D 

Allowable  Veiricitions  | 


holes 


ig'D . 

- q'P  . . - 

1 6-Pin  Wood  Crossarm  Comi 


Allowable  Variations 


ollowing 


Description _ 

BorefrPin  Wood  Crossarm 


?^'x4*CdrriaBe  Bolts  Galv. 
^Round  Washers  6alv. 
?yncrtCnBsann  Braces  6alv. 
Wnlleable  Iran  Insulator  Pins 

Notes:  . 


’fogon  shoulder 
tacross  flats 


Material  -  Malleable  iron 
perNLLA.  D400-72 


^Thase  dimensions  tube  checked  with  a  gagt 
smaller  than  specified  diameter 
Surface  fourfe)  sides 
Material -Untreated  fir  per  M.f. LA.  DIOO-74 
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Pole  Type  Street-Lighting  Transformer 
Installations  Render  Good  Service 


Twenty«five  pole  type  street-lighting 
transformer  outfits  have  been  in  service 
during  the  past  three  years  on  the  system 
of  the  Fall  River  Electric  Light  Company. 


LINES  AT  LOWER  COST 


showing  advantages  in  material  economy, 
convenient  maintenance  and  safe  operation. 
To  conserve  space  and  reduce  first  cost 


Wood 


Crossarms 

Increase 

Lightning 

Insulation 


Conventional  overhead  ground  wires,  when  conditions  are 
favorable,  may  intercept  some  o'f  the  less  severe  direct  lightning 
strokes  without  permitting  them  to  terminate  on  the  transmission 
conductors.  It  therefore  seemed  particularly  important  to  main¬ 
tain  as  much  impulse  insulation  between  the  conductors  and  over¬ 
head  grt)und  wires  as  possible,  and  the  wood  crossarm  affords  a 
relatively  ine.xpensive  means  of  materially  increasing  the  insula¬ 
tion  when  it  is  practicable  to  use  the  wood  without  danger  of 
burning  due  to  insulator  leakage  current. 

On  the  Lampasas-Evant  66-132-kv.  and  two  other  66-kv.  lino 
of  the  Texas  Power  &  Light  Company  provision  has  been  made 
for  the  future  installation  of  overhead  ground  wires  and  protect¬ 
ing  horn  gaps  have  been  applied  to  the  crossarms  to  prevent  dam¬ 
age  to  the  crossarm  due  to  lightning  discharges,  thus  permitting 
the  utilization  of  the  impulse  insulation  strength  of  the  wood 
without  impairing  its  mechanical  reliability. 

Experience  indicates  that  protecting  gaps  can  be  made  effective 
in  preventing  crossann  damage. 


Double 

cross- 

arm 


tlie  company  utilizes 
its  distribution  poles 
to  support  30-kva. 
series  transformers 
about  12  ft.  above  the 
ground,  the  installa¬ 
tion  also  including  a 
S  a  u  t  e  r  astronomical 
type  time  switch,  a 
115-volt  fuse  box  for 
the  motor  circuit  of 
the  clock,  and  expul¬ 
sion  type  fuses  for  the 
transformer.  The 
transformer,  weighing 
about  1  ton,  is  carried 
on  the  pole  independ¬ 
ently  of  the  crossarni 
in  order  to  avoid 
straining  the  wiring. 


One-Way  Roof  Cut 
Improves  Wood  Poles 


25  ctmp.  \ 

rtpolsion  fuse  t>oxes\} 
Through  bolt 
forelock 
Time  sw/feh  ' 


Instead  of  cutting  a  peaked  roof  on  wooden  poles,  as  has 
long  been  the  accepted  custom,  a  number  of  organizations, 
including  telephone  and  electric  light  and  power  companies, 
are  now  using  a  ■  is  not  emphasized 

single  cut,  at  15  !5“  two-way 

deg.  to  the  hori-  l||,  b  — _ _ roofs;  (2)  better 

zontal  in  a  plane  !  '■  I  '/I.  '  drainage  is  pro- 

al  right  angles  'i,  //  j  j  j  vided,  since  mois- 

to  that  of  the  /.  /.  ./•  ture  drains  more 

grain  for  cross-  jj  j  j'  freely  from  the 

arm  placement.  i  '  weathered  cups 

The  advantages,  """“““I  \  formed  between 

as  summarized  by  springwood  and 

engineers  of  the  _  O  ’  summerwood,  and 

International  Cre-  '  (3)  preservative 

osoting  &  Con-  _  is  conserved. 

struction  Com  -  1 1 .  since  evaporation 

pany,  Galveston.  Ijl  »  |i'  is  a  surface  phe- 

Tex.,  are  that  (1)  ll  nomenon  and 

checking  is  re-  ).  j  there  is  much  less 

duced,  since  the  ,  surface  on  a  one- 

natural  cleavage  //  way  than  on  a 

point  of  the  pole  two-way  roof. 


Class  A  ''' 
^esfem  red  cedar, 
buff  tank  frealea 


^000 -Volt- 
Rubber  covered 
No.  6  Wire 
No  6  Weather¬ 
proof 
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Concrete  Cable  Tunnels  Show 


One  of  the  enlargements  in  the  main  tunnel 


These  chambers  provide  space  for  splicing  the 
cables  in  the  main  ducts  and  those  later  to  be  car¬ 
ried  on  the  center  stanchions.  They  also  give  access 
to  the  cross  tunnels  above  which  lead  into  shafts  for 
connections  to  conduits  near  the  ground  surface. 

The  section  of  tunnel  shown  is  designed  to  carry 
32  cables  in  the  ducts  at  the  sides,  where  cables  are 
now  shown,  and  later  cables  can  be  Installed  at  either 
side  of  the  center  stanchions,  where  28  cable  posi¬ 
tions  are  available.  The  main  tunnel  continues  from 
this  chamber  in  smaller  section  and  is  built  to  carry 


24  cables,  the  same  as  the  small  lateral  tunnels  at 
the  upper  level.  These  cables  are  2, 500, 000-circ.mil, 
single-conductor,  direct-current,  240-volt  feeders  from 
the  Farmer  sub.statlon  into  the  downtown  network. 
Their  outer  terminals  are  in  circuit  breakers  mounted 
in  cast-iron  barrel-iike  boxes  at  the  street  surface, 
with  each  positive  and  each  negative  cable  feeding 
two  1,000, 000-circ.mil,  single-conductor  cables  run¬ 
ning  from  small  bu.ses  in  these  circuit  breaker  boxes 
to  the  ordinary  d.c.  junction  boxes  in  the  regular 
street  manholes  near  by. 


IN  THE  tunnel  construction  outlined  here,  built  to 
provide  a  path  for  cables  where  the  streets  of  Detroit 
are  so  congested  with  various  underground  struc¬ 
tures  as  to  make  the  usual  conduit  outlets  impossible  or 
impracticable,  there  has  been  provided  a  cable  path  at 
about  140  per  cent  of  the  cost  of  regular  underground 
conduit  construction.  This  contrasts  with  earlier  figures, 
seldom  below  200  per  cent  and  sometimes  as  high  as 
400  per  cent,  in  other  tunnels  of  the  Detroit  Edison 
Comi)any.  We  feel  that  some  additional  saving  is  to  be 
had  in  future  work  through  better  design  of  the  struc¬ 
ture,  better  control  of  ingredients  and  an  increased  fa¬ 
miliarity  with  this  type  of  construction.  More  than 
2,000  ft.  of  this  design  in  four  tunnels  has  now  been 
built  and  is  in  use,  sr  that  something  definite  is  known 
of  it.  The  main  tunnel  is  nearly  1,100  ft.  long,  with 
alwut  400  ft.  of  smaller  tunnel,  at  an  average  depth 
of  67  ft. 

Our  general  practice  had  been  to  build  a  brick  tunnel 
of,  roughly,  horseshoe  shape  and  then  install  conduit  or 
cast-iron  standards  and  cable  arms  for  carrying  the 


cables.  Study  of  the  relative  merits  of  the  two  methods 
of  supporting  the  cables  disclosed  a  very  considerable 
money  saving  in  the  use  of  conduit  rather  than  cable 
standards  and  arms  and  fireproofing.  Further  study  also 
indicated  that  another  considerable  saving  could  probably 
be  made  by  combining  the  two  operations  of  tunnel 
building  and  conduit  installation.  Concrete  seemed  to 
be  the  obvious  solution,  and  after  considerable  debate 
and  airing  of  fears  regarding  construction  difficulties 
we  agreed  on  the  design  indicated  in  the  accompanying 
drawing.  The  tunnel  sections  combine  the  two  struc¬ 
tures  of  tunnel  and  conduit  into  one  monolith,  and  it 
is  this  idea  which  permits  of  the  greatest  single  economy 
of  the  design,  which  is  a  very  considerable  reduction 
in  the  volume  of  excavation  as  well  as  the  volume  of 
masonry  lining. 

These  tunnel  sections  provide  very  good  cable  fa¬ 
cilities,  affording  excellent  cable  splicing  room,  reason¬ 
ably  easy  cable  pulling,  and  aisles  for  paSvSage  through 
the  tunnel.  The  smaller  tunnel  affords  a  passage  2  ft. 
2  in.  X  5  ft.  6  in.  and  ducts  for  24  cables,  with  enlarge- 
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Economy 


By  RUSSELL  A.  COLE 


Underground  Engineer 
Detroit  Edison  Company,  Detroit,  Mich. 


MONOLITHIC  tunnel  structures 
with  ducts  in  the  side  walls  cable 
paths  deep  below  the  underground 
congestions  of  downtown  streets  can 
be  built  at  distinct  savings  over  the 
usual  bricked  construction.  The 
strength  of  the  structure  is  greater 
and  it  is  better  from  an  operating 
standpoint. 


The  lateral  tunnels  connect  with  the  conduits 
near  the  surface 


radius  providing  the  90-deg.  bend  at 
the  bottom  of  the  shaft.  The  upper 
end  of  these  ducts  is  at  the  floor  of 
an  ordinary  surface  manhole.  As 
.shown  in  these  pictures  splicing 
chambers  with  but  one  exception  are 
of  brick.  The  one  exception  was  the 
last  chamber  built,  and  our  experi* 
ence  with  it  makes  us  feel  they 
might  better  all  have  been  concrete. 


This  is  the  upper  story  of  an  en¬ 
largement  in  the  main  tunnel,  the 
floor  of  this  upper  level  being  the 
concrete  platform  which  appears  as 
the  ceiling  in  the  other  picture.  This 
platform  is  about  57  ft.  below  street 
surface.  The  small  tunnel  has  the 
ducts  continuous  along  about  60  ft. 
of  tunnel  and  45  ft.  of  vertical  shaft 
at  the  far  end,  flber  sweeps  of  3  ft. 


merits  in  the  tunnel,  at  intervals,  for  cable  splicing.  At  eluded  that  these  aisles  are  rather  small,  a  minimum 
these  intervals  the  cables  are  exposed  on  cable  arms  m  of  24  in.  being  desirable  even  where  the  limits  of  the 
about  the  same  manner  as  they  are  everywhere  along  passage  are  defined  by  smooth  walls  rather  than  the 
the  center  of  the  larger  tunnel,  in  which  there  are  two  projecting  ends  of  cable  supports.  This  design,  having 
jvissages,  each  20  in.  by  about  5  ft.  6  in.  We  have  con-  nowhere  less  than  half  of  I  per  cent  of  steel  judiciously 


■ifx/fnE'L  2“  c.fve. 


fruscon  'insert 


^*l8'chd 


^hjsidn^  mserti: 
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Tunnel  and  ducts  are  a  monolith 

The  large  section  is  of  the  main  tunnel  at  a  depth  of  67  ft.  and  the  smaller  is  of  the  lateral  immediately  above  It. 
These  concrete  structures  cost  less  to  build  than  brick  ones  and  are  about  three  times -as  strong.  Along  the  center 
line  of  the  larger  is  a  row  of  stanchions  on  which  additional  cables  may  be  carried  on  arms  as  in  usual  practice. 
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Construction  was  rapid 

Clcsely  fnllnwinp  the  exeavatlon  rame  the  template  that  aligntd  and  provided  snptwrt  for  the 
ducts  while  the  steel  was  being  put  in.  Turning  his  camera  in  the  opposite  direction  the  photog¬ 
rapher  made  the  right-hand  picture,  which  shows  the  steel  in  place  and  the  concrete  close  behind. 


placed  ill  both  the  concrete  and  brick  walls,  is  consid¬ 
erably  more  than  three  times  as  strong  as  oiir  older 
circular  and  horseshoe  tunnels  of  plain  brick. 

Construction  of  the  tunnel  proceeded  at  the  rate  of 
10  ft.  to  12  ft.  per  day  of  two  eight-hour  .shifts. 
Ground  conditions  were  generally  favorable,  though 
there  were  soft  sjxjts,  particular  trouble  lieing  encoun¬ 
tered  at  the  Ixittom  of  the  working  shaft.  This  trouble 
necessitated  the  use  of  quick-setting  cement,  which  was 


used  throughout  in  sjiite  of  its  increased  price  and  heat¬ 
generating  properties.  This  heating,  together  with  that 
pnxhiced  by  nearby  .steam  tunnels  of  our  own,  at  times 
made  a  thoroughly  uncomfortable  atmosphere  in  the 
headings,  where  air  temperatures  were  sometimes  above 
80  deg.  F.  and  actually  reached  90  deg.  at  a  point  where 
the  tunnel  crossed  10  ft.  below  our  large  steam  tunnel, 
riiese  temperatures  were  in  July  and  August  at  depths 
(>0  ft.  to  70  ft.  below  the  surface. 


T  T  T 

Simple  Flexible  Conduit  Installation 


In  building  a  new  substation  in  the  basement  of  an 
office  building  in  Portland,  Ore.,  engineers  of  the 
Xorthwestern  Electric  Company  decided  to  mount 
the  conduits  for  control  circuits  in  the  manner 
shown  instead  of  tearing  up  the  concrete  floor  and 
installing  them  beneath.  The  method  of  construc¬ 
tion  employed  not  only  saved  money  in  this  case  but 
resulted  in  a  neat,  flexible  installation  that  may 
easily  be  altered  or  added  to  with  future  expansion. 


Even  in  new  substations  the  idea  has  considerable 
merit.  It  avoids  a  maze  of  conduits  beneath  a  con¬ 
crete  floor,  eliminates  danger  to  the  circuits  from 
moisture  and  permits  changes  in  apparatus  or  con¬ 
trol  circuits  to  be  made  with  a  minimmn  of  cost. 

.\s  shown,  the  method  of  mounting  was  to  cut 
round  holes  of  proper  size  in  a  steel  plate  and  to 
attach  this  plate  with  angle  iron  to  the  ceiling  or 
columns,  as  most  convenient. 
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Metal  Line  Truck  Bodies  Increase  Pay.  Load 


r 


IN  AN  effort  to 
increase  the 
“pay-load”  or  ma¬ 
terial-carrying  c  a- 
p  a  c  i  t  y  of  line 
trucks  the  North¬ 
western  Electric 
C  o  in  p  a  n  y.  l^ort- 
land.  Ore.,  has 
huilt  two  metal- 
l)ody  trucks,  one 
of  duralumin  and 
one  of  steel.  Some 
surprising  results  in 
both  cost  and  pay- 
load  capacity,  as  com])ared  with  the  lightest  wooden 
bodies  previously  built,  were  found. 

file  duralumin  body  is  for  a  four-man  meter  service 
truck  on  a  H-ton  Ford  chassis.  This  chassis  is  designed 
for  a  1,500-11).  body,  but  by  using  duralumin  the  entire 
body,  with  curtains,  top  and  tail  gate,  weighs  only  880  lb. 
I'or  the  same  body  cost  as  with  wockI,  this  resulted  in 
an  increase  in  pay-load  capacity  of  620  lb.  or  41  per 
cent.  The  total  cost  of  the  body  was  $880  and  the  over¬ 
all  cost,  including  chassis,  was  41.2  cents  per  pound. 
\  steel  bixly  for  this  chassis  would  have  cost  only  $475, 
but  would  have  weighed  1,480  lb. 

fhe  steel  body  is  for  a  four-man  line  truck  on  a  2-ton 
chassis.  This  body  complete  weighs  1,660  lb.,  or  620  lb. 


Duralumin  body  on 
ij^-ton  chassis 
increased  pay  load 
41  per  cent 


less  than  the  lightest  equivalent  wooden  body  previously 
built.  The  first  body  cost  $700,  but  a  second  Ixxly  could 
be  built  at  a  saving  of  20  per  cent.  This  compares  with 
a  cost  of  $600  to  $900  for  comparable  wooden  bodies. 

The  duralumin  body  was  built  of  rolled  duralumin 
structural  meml)ers  with  woo<len  paneling  and  bins,  while 
the  steel  body  was  made  of  formed  plates  with  welded 
joints  and  required  no  wood.  Experience  with  these  two 
bodies  is  that  both  duralumin  and  steel  have  a  very  defi¬ 
nite  economic  field  in  the  construction  of  line  truck 
l)odies,  depending  upon  the  size  of  the  chassis.  Design 
and  supervision  of  construction  was  in  charge  of  Fred 
.S.  Heach,  assistant  engineer  Northwestern  Electric 
Company. 


All-steel  line  truck  body  decreased  weight  620  lb.  as  compared 
with  equivalent  wooden  body 
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and  built  the  next  section  toward  the  left  bank.  In 
this  way,  with  the  lower  whirley  just  ahead  of  the 
upper  one.  both  whirleys  moved  from  the  right  to 


HYDRO 


CONSTRUCTION 


the  left  bank,  placing  all  the  concrete  in  the  48-ft. 
sections. 

The  8-ft.  section  slots  were  filled,  leaving  nine 
openings  at  river  level  for  final  closing.  The  sec- 
tionalized  construction  gave  a  large  flood  discharge 
capacity  during  erection  of  the  dam  and  per¬ 
mitted  complete  cooling  of  the  sections  before  the 
slots  were  filled. 


Construction  Plant  Minimized 
in  Erecting  Waterville  Dam 


But  for  150  ft.  at  each  end,  all  the  concrete  for 
the  Waterville  Dam  of  the  Carolina  Power  & 
Light  Company  was  placed  by  means  of  two  elec¬ 
trically  operated  Wiley  whirleys,  one  operating 
about  100  ft.  above  the  riverbed  and  the  other  on 
top  of  the  dam.  Eiach  whirley  was  started  on  the 
right  bank  and  built  the  next  section  toward  the 
left  bank  up  to  its  own  level.  .The  whirley  was 
then  moved  out  onto  the  section  just  constructed 


■Gen  roH}^ 
3  ha  ft 


grout  under 
sfeei  slab 


Generator  Repair  Pedestal 
Saves  in  Hydro  Construction 


Structural  costs  were  reduced  at  the  Prospect  No. 
2  hydro  plant  of  the  California-Oregon  Power  Com¬ 
pany  by  a  simple  device  that  permits  lighter  con¬ 
struction  of  the  generator  floor.  When  it  is  necessary 
to  repair  generator  rotors  and  such  work  is  done 
anywhere  on  the  generator  floor,  the  whole  floor  must, 
of  course,  be  strong  enough  to  carry  the  w'eight  at 
any  point.  Such  strength  is  not  needed  for  any  other 
purpose,  and  at  Prospect  No.  2  a  pedestal  was  car¬ 
ried  up  from  the  plant  foundation.  Its  top,  capped 
with  a  steel  plate  fitted  with  centering  pins  and 
studs  to  engage  the  coupling  on  the  lower  end  of 
the  rotor  shaft,  is  about  3  ft.  below  the  level  of  the 
generator  floor,  which  has  a  hatched  opening  above 
the  pedestal.  The  rotor  is  set  on  this  pedestal  and 
tightened  in  place.  The  rotor  body  is  thus  at  easj' 
working  height  for  a  man  standing  on  the  generator 
floor. 


Turbine  floor 
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Diversion  Sluices  Useful  on 


Five  10-ft.  X  15-ft.  Venturi  sluices  and  four  of 
the  34-ft.  wide  alternating  notches  comprising 
the  temporary  river  diversion  works  through 
the  Bagnell  dam  of  the  Osage  project  for  the 
Union  Electric  Light  &  Power  Company  in 
Missouri  are  shown  in  the  accompanying  half¬ 
tone.  These  combined  notches  and  sluices  will 
divert  the  river  flow  during  the  construction  of 


COSTS  REDUCED 


the  power-station  section  of  the  dam  and  will 
have  a  discharge  capacity  of  about  90,000 
sec.-ft.  The  sluices  will  divert  the  flow  during 
closure  of  the  notches.  The  sluices  will  be 
closed  with  concrete  sliding  gates  at  the  up¬ 
stream  end  and  will  then  be  plugged  with  con¬ 
crete.  Extensive  experiments  were  conducted 
with  models  to  determine  the  most  effective 
design  of  this  structure.  The  Stone  &  Webster 
Engineering  Corporation,  Boston,  is  building 
this  pfant. 


Precast  Dam  Closes 
Narrow  Channel 

In  constructing  the  Chute  a  Caron 
hydro  plant  on  the  Saguenay  River, 
Quebec,  ordinary  methods  for  pro¬ 
viding  diversion  of  the  stream  to  a 
new  channel  could  not  be  used  be¬ 
cause  of  the  river  flow  of  40,000 
sec.-ft.  at  a  velocity  of  20  ft.  per  sec¬ 
ond  which  was  encountered.  Engi¬ 
neers  of  the  Aluminum  Company  of 
America  solved  the  problem  in  an 
unusual  way. 

When  diversion  of  the  new  channel 
was  desired,  a  precast  concrete  dam. 


92  ft.  long,  45  ft.  wide  and  containing 
5,400  cu.yd.  of  concrete,  was  tilted  into 
position  from  a  vertical  placement  on 
two 'piers  on  an  island  in  the  river. 
The  dam  was  constructed  in  the  verti¬ 
cal  position,  its  lower  face  being  con¬ 
toured  to  fit  the  river  bottom.  The 
pier  on  the  side  toward  the  channel 
was  blasted  away  and  the  precast  dam 
rolled  over  the  remaining  pier  and  fell 
in  place.  The  11,000-ton  mass  fell  in 
30  ft  of  swiftly  moving  water  and 
came  to  rest  within  1  in.  of  the  calcu¬ 
lated  position. 

The  water  cushioned  the  fall  so 
completely  that  the  huge  block  settled 
in  place  without  being  broken,  fitting 
the  bottom  closely  and  forming  a  very 
economical  and  satisfactory  cofferdam. 
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A  DHERENCE  to  a  planned  working  schedule, 
development  of  technique  for  tyjncal  areas 
X  ^  repeated  throughout  the  job,  use  of  special¬ 
ized  crews,  bending  conduit  ahead  of  the  schedule, 
standardization  of  outlet  boxes  and  cabinets,  pull¬ 
ing  wire  by  machine  and  liberal  use  of  power  tools 
— these  methods  enabled  the  A.  S.  Schulman  Com¬ 
pany  to  do  a  production  job  on  the  wiring  of  the 
world’s  largest  building,  the  Merchandise  Mart  in 
Chicago.  These  production  methods  speeded  up 
the  work  and  also  improved  its  quality. 


Production  Methods 
Applied  to  Wiring 


Air  compressor  a  useful  tool 


Energized  by  a  li-hp.  motor  and  furnishing  air  at  150 
lb.  to  the  fishing  and  wire-puliing  machine,  the  portable 
compressor  found  another  very  practical  application, 
biowing  out  conduits.  For  locations  where  an  electrical 
connection  was  not  available  the  storage  tank  at  150  lb. 
pressure  held  enough  air  to  blow  an  average  conduit  group. 
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A  back  saver 

A  cable-pulling  machine,  simply  .a  motor- 
driven  winch  on  a  hand  truck,  saved  a  lot  of 
back-breaking  labor  in  tlie  pulling  in  of  cables. 


Corner  boxes  eliminate 
conduit  bends 


Fourteen  conduit  bends  of 
different  radii  would  have  been 
required  for  this  corner.  The 
pull  box  here,  and  others  in 
numerous  locations,  saved  time, 
labor  and  money.  Note  the 
separate  compartment  for  light¬ 
ing  cables  as  required  by  the 
code.  The  cables  In  the  box 
rest  on  the  cross  channels, 
whose  top  surfaces  are  covered 
with  fiber. 


Fishing — modem  style 


Compres.sed  air  was  used  to  force  the  fish  cable 
through  the  conduit,  the  cable  reel  having  an  auto¬ 
matic  brake  to  prevent  overrun  when  the  plunger 
emerged  from  the  conduit  at  the  far  end.  The 
circuit  wires,  which  becau.se  of  the  huge  quantities 
required  were  delivered  on  5,000-ft.  reels,  were  next 
fastened  to  the  fish  cable,  which  was  then  pulled 
back,  power  for  reeling  in  the  cable  being  supplied 
by  the  motor  on  the  truck. 
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Conduit  templates  helped 

Feeders  were  carried  between  the 
nineteenth  and  twentieth  floors  in 
special  raceways.  Risers  were  held  in 
templates  while  the  floor  slab  w'as 
IK)ured. 


Planned  ahead 

The  National  Broadcasting  Company  has  large 
studios  on  the  nineteenth  and  twentieth  floors  of  the 
Merchandise  Mart.  The  extensive  and  diverse  elec¬ 
trical  services  they  required  caused  a  great  con¬ 
gestion  of  conduit,  most  of  which  had  to  be  installed 
on  the  eighteenth-floor  ceiling.  Careful  planning  be¬ 
forehand  located  each  conduit  exactly  and  provided 
slots  for  risers  so  that  floors  did  not  have  to  be  cut 
after  concrete  was  poured.  Here  is  a  picture  of  the 
oighteenth-flottr  ceiling. 


Outlet  boxes  exactly 
placed 

A  simple  bracket  was  used  to 
hold  flush  outlet  boxes,  several 
thousand  of  them,  on  steel  col¬ 
umns.  When  plaster  or  con¬ 
crete  then  was  placed  on  the 
columns  the  boxes  were  right 
where  they  ought  to  be. 


Cabinets  fitted  right  into  place 

It  was  not  necessary  to  spend  time 
fitting  cabinets  to  inaccurately  spaced 
conduits.  Conduits  were  held  exactly 
in  place  by  templates  while  concrete 
was  poured.  After  it  set  the  tem¬ 
plates  were  removed  and  used  on  an¬ 
other  floor. 


A  neat  job 

This  is  a  typical  Merchandise  Mart  lighting  cabl' 
net  with  panels  above  for  tenant  meters.  Th« 
panels  will  receive  any  style  or  type  of  meter. 


•  I 
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Distribution  Substations 


Philadelphia  Electric  Company  uses  two 
general  types,  urban  and  suburban. 
Details  of  design  and  construction. 
Reasons  for  designs 


TWO  general  types  of  distribution  substations  for 
supplying  the  territory  in  and  around  Philadelphia 
are  employed  by  the  Philadelphia  Electric  Com¬ 
pany,  namely,  urban  and  suburban.  The  urban-type  sub¬ 
stations  are  supplied  from  generating  stations  or  large 
transmission  substations  at  13,200  volts,  three-phase,  60 
cycles.  ])art  of  the  energy  being  distributed  at  this  voltage 
and  the  remainder  transformed  to  2,400  volts,  two-phase, 
three-wire,  for  distribution  circuits.  The  suburban-type 
substations  are  supplied  in  the  same  manner  at  33,000 
volts,  three-phase,  60  cycles,  and  transformed  to  4,000 
volts,  three-phase,  four-wire,  for  distribution  circuits. 

The  accompanying  single-line-diagram  plans  and  cross- 
sections  of  the  urban-type  substation  indicate  the  general 
features  of  design.  It  will  be  noted  that  all  the  equip¬ 
ment  is  housed  and  that  13,200- volt,  three-phase,  to  2,400- 
volt,  two-phase,  airblast  transformers  are  used.  The 
indoor  ty|)e  of  distribution  substation  is  used  within  the 
city  limits  for  the  following  reasons : 

(a)  They  are  less  ex|)ensive  than  the  total  outdoor 
arrangement  of  equipment  or  any  combination  of  outdoor 
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and  indoor  equipment,  and  they  retjuire  less  ground  area, 
a  big  item  in  a  large  city. 

(b)  The  problem  of  insi>ecting  and  maintaining  ai)pa- 
ratus  is  simplified. 

(c)  They  present  a  better  api)earance.  an  important 
factor  in  public  relations. 

In  areas  not  in  the  central  business  district  of  Phila¬ 
delphia  the  ring-ty|)e  13,200-volt  bus  is  used,  sectional- 
ized  at  four  points,  with  incoming  lines  and  transformer 
banks  connected  to  only  one  bus  and  the  outgoing  or 
industrial  lines  connected  to  two  buses  through  oil  cir¬ 
cuit  breakers.  Provision  is  made  for  twelve  incoming 
13, 200- volt  lines,  eight  outgoing  lines,  four  transformer 
banks  (normal  rating  7,500  kva.  and  emergency  rating 
9,500  kva.  each),  and  a  tie  line  to  a  source  other  than 
the  one  normally  supplying  a  particular  substation.  Space 
is  provided  for  reactors  on  outgoing  lines  only.  Each 
line  is  rated  at  6,000  kva.  and  connected  to  the  buses 
through  oil  circuit  breakers  of  350,000  kva.  interrupting 
ca|>acity. 

In  the  central  business  district  the  13, 200- volt  equip¬ 
ment  is  similar,  except  that  all  lines  and  transformer 
banks  are  double-bused  to  insure  the  maximum  flexi¬ 
bility. 

It  will  be  noticed  in  the  accompanying  illustrations 
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First  floor  arrangement  of  13.2/2.4-kv.  urban  substation 

Eight  outgoing  lines,  twelve  incoming  lines,  one  tie,  four  sections,  four  transformers. 


that  the  13,200-volt  etiuipment  is  separated  from  the 
2, 400- volt  equipment  by  a  brick  firewall  and  the  13,200- 
volt  equipment  is  further  divided  into  three  sections,  the 
sectionalizing  breakers  occupying  the  center  one.  This 
arrangement  prevents  trouble  spreading  to  adjacent 
equipment,  thereby  jireventing  the  complete  shutting 
down  of  the  substation. 

The  2,400-volt,  two-phase,  three-wire  installation  con¬ 
sists  of  two  main  buses,  sectionalized  in  the  center,  each 
bus  being  supplied  by  one  transformer  bank.  Each  cir¬ 
cuit  is  connected  to  two  buses  and  is  equipped  with  induc¬ 
tion-feeder  regulators,  current-limiting  reactors  and  a 
non-automatic  auxiliary  bus  switch.  The  oil  circuit 
breakers  on  the  main  birses  are  solenoid -o|)erated  with 
the  control  switches  on  their  resjiective  circuit  panels. 


The  auxiliary  bus  breakers  are  manually  operated,  with 
the  handles  on  the  same  panels.  Most  of  the  distribution 
circuits  are  equipped  with  2(X)-amp.,  10  per  cent  regu¬ 
lators.  However,  the  compartments  are  large  enough  to 
accommodate  300  amp.,  10  per  cent  regulators. 

Provision  is  made  for  ultimately  changing  the  dis¬ 
tribution  from  2, 400- volt,  two-phase,  to  4,000- volt,  three- 
phase,  if  it  should  ever  be  found  advisable,  and  in  order 
to  accomplish  this,  space  is  reserved  for  a  third  trans¬ 
former  on  each  bank  and  a  third  regulator  for  each 
circuit. 

All  13, 200- volt  and  2,400- volt  cables  enter  and  leave 
the  substations  underground,  the  ducts  being  arranged 
in  vertical  rows  one  duct  wide,  running  the  entire  length 
of  the  substation.  This  arrangement  gives  practically  100 


Typical  suburban  substation 
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per  cent  flexibility  in 
that  any  cable  may 
l)e  brought  to  any 
compartment.  In 
order  to  facilitate 
splicing  of  cables 
outside  the  substa¬ 
tions  without  regard 
to  phases,  ])rovision 
is  made  for  this 
])hasi|i^  of  the  leads 
at  the  potheads  in 
the  substation,  there¬ 
by  simplifying  the 
work  of  the  cable 
.‘^licers.  All  2l400 
volt  circuits  are  ar¬ 
ranged  with  auto¬ 
matic  r  e  c  1  o  s  i  n  g 
equipment.  Substa¬ 
tions  of  this  capac¬ 
ity  have  space  for 
31  distribution  cir¬ 
cuits,  of  which 
approximately  half 
will  be  200-amp.,  10 
ix*r  cent  and  the  remainder  300-amp.,  10  per  cent,  which 
gives  the  greatest  all-around  economy  considering  both 
substation  and  distribution  investment. 

Station  light  and  power  is  obtained  from  two  150-kva. 
transformer  banks,  one  bank  being  connected  to  the  main 
2,400-volt  bus  and  the  other  to  the  auxiliary  bus.  These 
banks  provide  power  for  the  blowers  on  the  airblast 
transformers,  motor-generator  set  for  charging  the  bat¬ 
tery.  electric  space  heater,  lighting  and  other  miscella¬ 
neous  equipment. 

An  air  shaft  is  provided  in  the  center  of  the  building, 
extending  from  the  basement  to  the  roof,  with  adjustable 
damiKjrs  above  the  roof  and  above  the  first  floor,  through 


which  air  is  drawn 
to  supply  the  blowers 
on  the  airblast  trans¬ 
formers.  By  means 
of  the  two  sets  of 
adjustable  dampers 
it  is  possible  to  re¬ 
circulate  the  air  in¬ 
side  the  building  in 
winter  by  closing  the 
roof  dampers,  there¬ 
by  helping  to  heat 
the  building  and  in 
the  summer  time  to 
obtain  outside  air  by 
opening  these  same 
dampers.  Skylights 
are  provided  with 
adjustable  sash  above 
the  transformers  for 
ventilation  and  light. 

D  i  sconnecting- 
switch  guard  lamps 
are  inserted  in  the 
walls  near  the  13,- 
200-volt  disconnect¬ 
ing  switches.  These  lamps  are  controlled  by  the  oil- 
switch  mechanism  and  indicate  when  lighted  that  the 
oil  switch  is  open  and  that  the  disconnects  may  be  pulled. 
This  minimizes  the  chance  of  the  operator  accidentally 
opening  "disconnects”  under  load,  which  occasionally 
happens  in  times  of  stress  or  mental  diversion. 

Small  metal  targets  projecting  from  the  compartment 
barriers  or  mounted  flat  on  the  structures  are  used  to 
mark  the  individual  compartments.  Sejxiration  of  cir¬ 
cuits  is  further  emphasized  by  painting  broad  red  lines 
Ixtween  sections. 

Tele])hone  drop  signals  are  also  installed  to  bring  to 
the  attention  of  the  ojierator  any  occurrence  such  as 


Transformer  and  incoming  line  compartments 
of  13.2/2.4-kv,  urban  substation  of  the 
Philadelphia  Electric  Company 
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tripping  of  lines,  transformer  banks  or  failure  of  air 
pressure  on  transformers.  Direct  telephone  connections 
are  maintained  lietween  each  substation  and  the  system 
load  dispatcher’s  office  in  the  main  office  building. 

All  the  13, 200- volt  equipment  is  housed  in  concrete 
cells  or  compartments,  with  steel  and  asbestos  hinged 
doors  for  access  to  the  various  equipment.  The  doors 
in  front  of  disconnecting  switches  have  clear  glass  panels, 
enabling  the  o|)erator  to  observe  the  position  of  the 
“disconnects”  without  the  necessity  of  having  to  o|x;n 
the  doors.  All  doors  on  each  compartment  are  locked 
by  means  of  padlocks,  thereby  making  it  impossible  for 
any  maintenance  or  construction  men  to  get  into  any  of 
these  compartments  without  the  knowledge  of  the  sub¬ 
station  operator,  who  alone  carries  the  key. 

The  main  2,4(X)-volt  buses  and  regulators  are  housed 
in  steel  and  asbestos  comjiartments  with  doors  on  the 
bus  only,  similar  to  those  used  on  13,200-volt  equipment. 
The  auxiliary  bus  is  supported  on  an  open  steel  structure 
with  all  conductors  insulated. 

A  sealed-type  storage  battery  is  installed  in  each 


substati(ui  to  supply  the  necessary  direct  current  for 
operation  of  the  various  solenoids  on  the  oil  circuit 
breakers,  indicating  lamps,  emergency  lighting  and  mis¬ 
cellaneous  equipment.  A  motor-generator  set  floats  on 
this  battery. 

During  the  early  stages  of  each  new  substation  the 
amount  of  equipment  and  load  is  such  that  the  heat  given 
off  by  the  various  equi|)ment  will  not  make  the  substation 
comfortable  during  the  winter  months.  Electric  space 
heaters  are  utilized  for  this  pur|)ose.  and  they  may  be 
transferred  elsewhere  when  the  load  of  the  substation 
reaches  such  a  jx)int  that  they  are  unnecessary. 

The  design  of  this  type  of  substation  was  essentially 
adopted  about  eight  years  ago  and  has  been  modified 
from  time  to  time  when  exjierience  indicated  this  to  be 
desirable.  This  standardization  allows  operators  to  l)e 
transferred  from  one  substation  to  another  with  a  min¬ 
imum  degree  of  confusion. 

In  the  suburban  area  two  types  of  distribution  substa¬ 
tions  are  used,  namely,  the  two-bank  and  the  four-bank. 
In  the  less  densely  pojnilated  sections  the  two-bank  sub¬ 
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Station  is  used.  It  is  fully  automatic.  In 
the  more  densely  populated  sections,  par¬ 
ticularly  those  lx)rdering  on  the  edge  of  the 
city,  the  four-bank  substation,  either  fully 
automatic  or  manually  operated,  is  used.  In 
both  types  of  suburban  substations  the  4,000- 
volt  distribution  equipment  is  installed  in  a 
building,  and  the  33,000-volt  equipment,  in¬ 
cluding  the  33,000/4,000-Volt,  three-phase, 
60-cycle,  O.I.S.C.  transformers,  outdoors. 

The  33,000-volt  equipment,  as  shown  in 
the  accompanying  illustrations,  provides  for 
either  two  or  four  33,000-volt  incoming  lines, 
tied  together  by  means  of  33,000-volt  oil 
circuit  breakers  to  form  loop  lines,  and  two 
or  four  33,000/4,000-volt  transformer  banks. 
The  substations  are  designed  for  10,000  kva. 
(three  single-phase  or  one  three-phase)  trans¬ 
former  banks,  with  forced  air  cooling  to  in¬ 
crease  their  capacity  at  15,000  kva.  each. 
Banks  rated  at  5,000  kva.  will  be  installed 
initially,  and  these  may  be  increased  to  7,500 
kva.  by  forced  air  cooling. 
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Space  provisions  are  made  for  the  installation  when 
<lesired  of  a  33,0(X)-volt  oil  circuit  breaker  on  each  trans¬ 
former  bank.  Air-break  disconnecting  switches  will  l)e 
used  initially  where  the  33,C)00-volt  lines  are  direct  from 
the  source  of  power.  Where  the  lines  between  the  |x»wer 
source  and  the  substation  have  taps  to  other  substations 
or  customers,  the  transformer  banks  are  protected  by 
the  addition  of  fuses. 

The  transformers  are  installed  adjacent  to  the  building 
which  houses  the  4,000-volt  equipment,  with  sufficient 
space  between  them  and  the  steel  structure  for  handling. 
The  33,000-volt  supjiorting  steel  structure  is  designed  to 
accommodate  incoming  lines  entering  from  the  rear  or 
from  either  side  as  the  right-of-way  conditions  may  dic¬ 
tate.  By  the  addition  of  a  small  amount  of  steel  on  the 
line  side  line  breakers  can  be  installed  in  the  future. 
These  steel  structures  are  made  in  units,  and  one  unit 
is  used  for  each  transformer  bank. 

The  4,000-volt,  three-phase,  four-wire  distribution 
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are  used  to  keep  these  batteries  charged.  Electric  space 
heaters  are  also  utilized  to  keep  the  stations  at  a  tem- 
])erature  such  that  condensation  will  not  form  on  the 
af^aratus.  Metal  targets  similar  to  those  used  in  urban 
substations  are  used  to  mark  individual  compartments 
and  designate  circuits.  Broad  red  lines  are  painted  be¬ 
tween  sections  to  emphasize  circuits  still  further. 

Telephones  are  installed  in  each  substation.  However, 
in  the  first  instance  direct  private  connections  are  not 
maintained  with  the  system  load  disiiatcher’s  office.  Pro¬ 
visions  are  made  for  this  in  the  future  when  conditions 
warrant. 


Vertical  Oil  Storage 
Tanks  Show  Economies 


equipment  is  all  housed.  The  two-bank  substation  has 
the  inclosed  main  4,000-volt  bus  arranged  along  one  side 
of  the  building  next  to  the  wall,  with  the  oil  circuit 
breakers  mounted  in  cells  l)elow.  Overhead  connections 
are  made  to  the  three  single-phase  regulators  arranged 
in  a  double  and  single  row  through  the  center  of  the 
building,  with  the  reactors  mounted  directly  above  each 
regulator.  Connections  are  then  made  to  the  selector 
disconnecting  switches  which  are  used  to  connect  the 
circuits  to  the  auxiliary  bus.  The  auxiliary  bus  is 
mounted  along  the  wall  opposite  to  the  main  bus.  with 
the  4,(XX)-volt  switchboards  mounted  below.  The  4,000- 
volt  circuits  arc  brought  out  of  the  substation  under¬ 
ground. 

The  physical  arrangement  of  the  4,000-volt  distribu¬ 
tion  equipment  in  the  four-bank  substation  is  somewhat 
similar,  except  that  two  main  buses  are  used  and  that 
the  auxiliary  bus  is  installed  in  the  basement  with  hand- 
oi)erated  oil  circuit  breakers  for  connecting  the  circuits 
to  the  auxiliary  bus. 

Land  in  territories  served  by  the  two-bank  substations 
is  usually  in  25-ft.  widths  or  multiples  thereof.  This 
IKjrmits  the  most  economical  use  of  a  property  100  ft. 
wide,  allowing  sj^ace  on  one  side,  if  necessary,  for  a 
driveway  to  handle  equipment  going  in  or  out  of  the 
outdoor  substation.  Space  lietween  the  station  and  an 
adjoining  building  for  fire  protection  is  also  available. 

A  sealed-type  storage  battery  is  installed  in  each  sub¬ 
station  to  supply  the  necessary  direct  current  in  the 
same  way  as  in  the  urban  substations.  Tungar  chargers 


Representative  of  recent  practices  for  substation 
oil-storage  facilities  are  these  three  10,000-gal.  steel 
tanks  at  the  Howard  substation  of  the  Ohio  Power 
Company  at  Vernon,  Ohio.  Here  the  containers 
have  been  mounted  vertically  rather  than  horizontally 
and  carefully  grouped.  According  to  Philip  Sporn, 
electrical  engineer  American  Gas  &  Electric  Com¬ 
pany,  the  use  of  the  vertical  position  means  lower- 
cost  tanks,  less  space  for  placement,  better  appear¬ 
ance,  easier  cleaning  and  maintenance  work  and 
makes  simpler  the  gaging  of  oil  in  storage. 
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Co-ordinated  Drives  Eliminate  Mechanical  Linkages 


One  great  virtue  of  electric  drive  that  has  meant 
real  economy  in  industrial  applications  is  the  ability 
of  the  motors  to  perform  in  tandem  without 
mechanical  linkages.  This  is  shown  by  these  three 
“Reliance"  ISO-hp.,  400  to  800-r.p.m.  motors  driving 


INDUSTRIAL  DRIVES 


Conduits  and  Conductors 


a  12-in.  Bliss  cold-strip  mill.  The  mill  rolls  cold- 
strip  steel  under  tension  in  sizes  from  3  in.  up. 
The  motors,  having  the  same  speed-load  character¬ 
istics.  permit  an  extremely  simple  mill  design  with  con¬ 
sequent  economies  and  advantages. 


FEATURE  SIMPLICITY 


Minimized  by  Unit  Starter 


Two  factors  of  economy  commend  this  starter 
that  controls  a  100-hp.,  2,300-volt  synchronous 
motor  driving  a  draw  bench  in  the  plant  of  the 
United  States  Aluminum  Company  at  New  Kensing¬ 
ton,  Pa.  The  first  is  the  elimination  of  the  usual 
control  room  or  inclosing  cabinet.  The  second  is 
that  the  starter  is  placed  close  to  the  motor  and 


the  length  of  conduit  runs  and  connections  is  much 
reduced.  The  starter  was  furnished  by  the  Electric 
Controller  &  Manufacturing  Company  completely 
wired  and  assembled,  ready  for  connection.  As  ail 
live  parts  are  wholly  inclosed  and  the  case  grounded, 
there  is  no  danger  of  shock  to  workmen  and  service 
continuity  is  improved. 
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The  modern  idea  of  bringing  the  power  as 
close  as  possible  to  the  work — which  is,  of 
course,  the  great  advantage  of  electricity  over 
other  power  agencies — goes  on  to  its  refine¬ 
ments — not  only  bringing  the  power  to  the 
machine  but  bringing  it  right  up  to  the  work 
in  the  machine  itself.  This  idea  is  admirably 


MOTORS,  CONTROL  MEET 


exemplified  in  this  72-in.  rotary  continuous- 
milling  machine  for  production  use  where 
large  numbers  of  identical  parts  are  to  be 
turned  out. 

The  machine  has  three  drives,  each  one  as 
short  as  the  design  will  permit.  It  is  equipped 
with  “Reliance”  fan-cooled  inclosed  motors. 
One  of  15  hp.  drives  the  double-spindle  head, 
one  of  10  hp.  operates  the  single  spindle,  and 
the  third  of  5  hp.  drives  the  table  feed.  Since 
this  is  a  production  machine  designed  for  con¬ 
tinuous  operation,  the  motor  duty  is  exacting, 
necessitating  particularly  an  adequate  provision 
against  excessive  temperature  rise. 


!n  Motor  Control 


Safety,  Simplicity  and  Lower  Cost 


Grouping  of  necessary  devices  for  motor  control 
at  one  point  (thereby  reducing  the  possibility  of 
inexperienced  workmen  tampering  with  apparatus), 
simplicity  of  installation  and  consequent  lower  cost 
are  three  advantages  of  the  new-type  industrial 
control  board  here  illustrated.  Another  feature  is 
elimination  of  wiring  gutters  and  the  possibility  of 
a  fault  spreading  to  all  circuits  where  wires  are 
bunched. 

These  distribution  centers  consist  of  a  commoii 
bus  gutter  which  is  fed  from  a  master  switch  or 
circuit  breaker,  usually  mounted  elsewhere.  From 
these  buses  the  circuit  is  split  up  through  smaller 
fusible  safety  switches  mounted  in  steel  cabinets 
with  interlocked  doors.  The  same  cabinets  also 
contain  a  magnetic  switch  arranged  for  push-button 
control.  The  push-button  station  itself  may  be 
mounted  either  in  the  door  of  the  cabinet  or  at  the 
motor. 

The  various  units  are  mounted  on  a  steel  panel 
as  shown  and  are  interconnected  by  the  manufac¬ 
turer,  with  no  live  parts  or  wires  exposed  either 
at  the  front  or  back  of  the  panel.  The  switch 
handles  are  so  arranged  that  they  cannot  acci¬ 
dentally  be  oi>ened  or  closed  by  any  object  bumping 
against  the  panel.  Each  circuit  is  kept  separate 
from  the  others,  and  the  devices  are  so  mounted 
that  they  can  be  replaced  in  a  minimum  of  time 
from  the  front  of  the  panel.  By  use  of  a  change¬ 
able  fuseholder  arrangement  only  two  cabinet  sizes 
are  required  to  cover  a  motor  range  of  from  0.5 
hp.  to  50  hp.  at  440  volts. 

These  units  were  designed  by  engineers  in  the 
Seattle  office  of  the  General  Electric  Company  and 
built  in  the  company’s  Seattle  service  shops. 
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Low  Bridge-Heads  Down! 


Control  panels  on  this  Morgan  floor- 
type  charging  machine,  which  is  used 
for  handling  cars  of  steel  castings  on  a 
line  of  heat-treating  furnaces  in  the  plant 
of  the  General  Steel  Castings  Company 
at  Eddystone,  Pa.,  would  be  three  tiers 
high  if  they  followed  the  usual  design. 


SPECIAL  NEEDS 


But  if  they  were  such  a  height  they 
would  be  in  considerable  danger  of 
damage  from  being  struck  by  loads 
moved  by  the  overhead  crane.  The  Elec¬ 
tric  Controller  &  Manufacturing  Com¬ 
pany,  whose  “Time  Current”  control  de¬ 
vice  is  used  in  the  installation,  was  thus 
faced  with  the  problem  of  designing  a 
board  of  minimum  height,  and  this  in¬ 
volved  a  considerable  revision  of  the 
wiring  arrangement.  There  is  no  better 
way  to  insure  economy  than  to  take  pre¬ 
caution  against  damage. 


An  Acid-Proof  Application 


the  sheets  pass  between  these  rolls  blasts  of  live 
steam  are  played  on  them  to  remove  all  traces  of 
acids.  These  conditions  would  mean  short  life  for 
the  windings  of  ordinary  motors.  The  inclosed 
watertight  construction  of  the  “Reliance”  motors 
used  on  these  machines  provides  complete  protection 
against  acids,  moisture  and  dirt.  These  motors  have 
a  solid  bracket  for  the  back  end  and  a  solid  bracket 
with  hand-hole  covers  at  the  front  end.  The  covers 
are  fitted  with  rubber  gaskets.  The  motors  have 
either  ball  or  roller  bearings. 
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Because  of  the  splashing  acids,  with  their  fumes, 
dirt  and  steam,  used  in  cleaning  sheet  steel  an  un¬ 
usually  hard  application  is  presented  for  electric 
motors  driving  sheet-steel  scrubbing  machines.  In 
this  cleaning  process  a  large  number  of  steel  sheets 
are  bathed  in  a  tank  containing  strong  acids.  This 
loosens  the  rust  and  dirt.  Then  the  sheets,  one  at 
a  time,  are  passed  through  the  scrubber  rolls,  where 
they  are  made  perfectly  clean.  The  scrubber  con¬ 
sists  of  four  sets  of  rolls.  The  two  inner  sets 
have  bristles  like  that  of  a  hand  scrub  brush.  As 


Rough  Cedar  Poles 
Support  Suburban  Light: 


which  is  located  at  the  base  of  each  pole.  These  x)xes  are  set 
so  that  the  concrete  cover  is  far  enough  below  the  surface  to 
permit  a  growth  of  grass. 

In  each  box  there  is  an  I.L.  transformer,  and  cable  from  the 
secondary  is  carried  up  the  back  of  the  pole  in  order  to  supply 


Posts,  crossarms  and 
braces  of  native  red 
cedar,  with  its  natural 
growth  of  bark  and  knots, 
draw  favorable  com¬ 
ments  and  preserve  the 
Dup/ex  cab/e  amenities  on  the  Bronx 
River  Parkway,  New 
York  City,  where  they 
sup|)ort  19  miles  of  wire 
and  basket  type  street 
lamps.  There  are  about 
500  units  in  this  lighting 
system,  each  of  which  has 
a  rating  of  4,000  lumens. 
This  type  of  fixture  has 
proved  so  satisfactory 
during  several  years’  use, 
according  to  H.  W.  Watt, 
electrical  engineer  West¬ 
chester  Lighting  Com¬ 
pany,  that  it  is  now  being 
extended  throughout 
Westchester  County,  Part 
of  these  fixtures  are  com¬ 
bination  lights  and  police 
signals,  which  serve  the 
double  purpose  of  provid¬ 
ing  light  and  the  protec¬ 
tion  of  the  law’  for  the 
people  on  the  parkway. 

The  current  for  the 
lights  is  supplied  through 
a  single-conductor  park¬ 
way  cable,  which  feeds 
transformer  through  precast  concrete 
service  boxes,  one  of 


Suspension 
tjash  Upht 


Klaxon 

horn 


''Lamp 


BETTER  LIGHTING  FOR 


Lead  rain 
shields 


the  unit.  In  laying  the  cable  for  this  lighting  system  a  plough 
was  used  which  cut  a  ditch  18  in.  deep,  laid  the  cable  and  placed 
the  dirt  and  sod  back  in  their  original  position  in  one  operation. 


Conduit 


Two-Lamp  Unit 
Improves  Substation  Lighting 


■Police 
sipnai  box 


Modern  outdoor  substations  recjuire  lighting  of  the  upper  part 
of  the  structure,  containing  bus  work  and  pole-top  sw’itches  and 
other  items  of  equipment,  and  lower-level  lighting  of  trans¬ 
formers.  breakers  and  walkways. 

Most  stations  of  recent  design  _ 

tend  toward  such  compactness  ^ 

that  floodlighting  or  post  mount-  /  \ 

ings  api)ear  not  wholly  satis- 

factory.  -  J-- 


Conduit 


■Subsfafion  column 


<-rone/  metal 
screws 


See 

detail  A 


3}  "hole 
'See  detail  A 


Knockout 

tappeotfor 

fpipe 


'Reinforcing 

rods 


Ornamental  top 
if  upper  glass  is 
not  used 


■Oakum 


An  improved  fixture,  according  d 

to  M.  M.  Samuels  of  the  J.  (i. 

White  Engineering  Corporation, 

New  York,  consists  of  a  two- 

light  bracket  and  fixture  with  “Holophane"  units  directing  the 
light  up  and  down  as  needed  and  mounted  on  substation  columns. 

Various  types  of  glass  can  be  used  in  accordance  with  the 
required  distribution,  Mr.  Samuels  points  out,  and  the  complete 
fixture  can  be  specified  by  one  catalog  number,  including  glass, 
thus  also  saving  a  great  deal  of  time  and  avoiding  many  mistakes 
in  the  drafting  room  and  in  purchasing. 

When  the  upper  glass  is  not  required,  an  ornamental  cover  is 
provided  to  take  its  place.  This  fixture  is  not  only  suitable  for 
outdoor  substations,  but  for  many  cases  in  power  houses,  such  as 
boiler  aisles  and  industrial  plants.  The  design  was  developed  by 
the  J.  G.  White  Engineering  Corporation  in  co-operation  with 
the  Holophane  Company. 


Plastic  cement- 


bet^iil  A 


•  si  "hole, 

I  normally  sealed 


!"  groove  In 
side  walls  filled 
with  pitch 


Signal 

cable 


Trans, 


'■Street 

lighting 

primary 
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Yellow  pine  base,  creosoted 


Cross  Section 
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Control  Board  Lighting 
Eliminates  Shadows 


1 00 -Waff 


Ideal  lighting  conditions  from  the  standpoint  of 
the  operator  were  attained  at  the  new  La  Fresa 
substation  of  the  Southern  California  Edison  Com¬ 
pany,  Ltd.,  according  to  H.  T.  Crane  of  that  or¬ 
ganization,  in  a  system  which  eliminates  reflections 


^  200~  Waff  /ens  unifs^ 


STREET  AND  STATION 


'200 -Waff  ac. 


from  instrument  faces  and  provides  a  proper  rela¬ 
tive  intensity  on  the  operators’  desks  and  the 
switchboard  itself.  To  accomplish  this  all  windows 
were  eliminated  from  the  room  and  a  system  of 
directed  lighting  chosen. 

The  units  consist  of  “Holophane”  No.  755  lenses 
in  a  hinged  frame  set  flush  with  the  ceiling,  with  a 
“Holophane”  No.  2119  reflector  and  200-watt  clear 
lamp  above.  The  lamps  and  reflectors  are  mounted 
in  an  adjustable  bo.x,  giving  control  of  the  beam 
spread  by  raising  or  lowering  the  lamp  and  reflec¬ 
tor.  Control  of  the  beam  direction  is  made  by 
horizontal  adjustment  with  respect  to  the  center  of 
the  lens  plate.  Fourteen  units  were  installed  as 
shown  on  the  accompatiying  plan  and  section. 
Every  third  unit  was  wired  on  the  d.c.  emergency 
throw-over  circuit  and  one  unit  in  the  center  over 
the  desks  is  allowed  to  bum  continuously  on  the 
d.c.  circuit. 

The  beams  were  adjusted  so  as  just  to  cover  the 
board,  giving  the  highest  intensity  where  desired 
and  using  the  spill  light  and  the  d.c.  unit  directly 
above  to  light  the  desks.  .Semi-indirect  bracket 
lights  were  installed  around  the  walls  of  the  room 
to  light  the  rear  of  the  switchboard  and  to  provide 


'Holophane  ^755 lens 


Lighting  units  in 
switchboard  room 
which  eliminated 
reflections  and  pro¬ 
vided  proper  rela¬ 
tive  intensities 


general  illumination.  These 
throw  a  soft  light  on  the  ceiling 
and  give  the  room  a  more  cheer¬ 
ful  appearance. 

Results  of  the  installation 
have  been  very  satisfactory. 
Readings  taken  showed  an  in¬ 
tensity  on  the  vertical  part  of 
the  benchboard  to  be  15  ft.- 
candles,  on  the  bench  part  25 
ft.-candles  and  on  the  operators’ 
desks  8  ft.-candles.  With  in¬ 
tensities  so  proportioned,  tin- 
operators  can  look  up  from 
white  paper  on  their  desks  and 
see  the  board  immediately  with¬ 
out  having  to  wait  for  their 
eyes  to  become  accustomed  to  a 
lower  intensity. 


Operators  in  this  control  room 
may  look  up  from  white  paper 
and  read  their  instruments 
without  waiting  for  their  eyes 
to  become  accustomed  to  a  lower 
lighting  intensity 
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By  F.  A.  ROEHRIG 


Formerly  with 

Westinghousc  FJectric  &  Manufacturing  Company, 
Los  Angeles,  Calif. 
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Distribution  at  2,300  volts  with  trans¬ 
former  banks  at  load  centers  was  found 
most  economical  in  the  Firestone  plant 
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Combined  generated  and  purchased 
power  most  economical.  Duplicate 
feed  insures  continuity  of  service. 
2,300-volt  feeders  with  transformer 
banks  at  load  centers  for  440-volt 
power  and  lighting  was  scheme  of 
distribution  employed 


Industrial 


Load 


provide  direct-current  |X)wer  by  generating  it  at  a  cen¬ 
trally  located  substation  within  the  plant. 

The  plant  is  supplied  with  purchased  power  at  2,300 
volts  from  a  substation  with  duplicate  66,000- volt  lines 
and  by  generated  power  from  a  5,500-kw.  turbo¬ 
generator  unit.  Both  sources  of  power  feed  onto  a  dou¬ 
ble  bus  with  paralleling  oil  circuit  breaker.  From  this 
double  bus  a  seventeen-panel  truck  type  board  is  fed  for 
distribution  of  power  throughout  the  plant.  This  arrange¬ 
ment  provides  a 
very  flexible  jx)wer 
control  system, 
permitting  parallel 
operation  of  the 
turbo  -  generator 
with  the  power 
company  system. 

In  addition,  it  per- 
m  i  t  s  segregation 
of  the  amount  of 
load  to  be  carried 
by  the  generator 
and  the  power 


company  system  as  desired.  The  primary  object  of  using 
the  turbo-generator  was  because  it  is  the  most  economical 
and  efficient  means  of  reducing  pressure  for  the  large 
quantities  of  process  steam  required. 

The  truck  type  boarcl,  shown  in  one  of  the  accompany¬ 
ing  illustrations,  is  ideally  adapted  to  industrial  plant 
distribution  because  of  its  flexibility,  convenience  of 
operation,  safety  and  appearance.  Two  panels  of  this 
board,  together  with  two  auxiliary  meter  panels,  serve 


Duplicate 
transformer 
banks  with  two 
66,000-volt  feeds 
insure  reliable 
service  from  this 
industrial 
substation 


22,000-Hp. 
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Lighting  and  440-volt9 
power  transformer 
banks  located  on  roof 
of  factory  minimize 
feeder  runs  and  losses 


()()S 


Metal  -  inclosed  buses 
and  switches  and  truck- 
type  feeder  boards 
provide  safety  and 
flexibility  in  serving 
large  industrial  loads 
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Direct  current  power 
was  carried  to  load 
center  by  locating 
motor  •  generator  sets 
in  basement  directly 
below  machines  re¬ 
quiring  d.c.  motors 


Steel-protected  motor¬ 
starting  panels  form 
an  inclosure  for  motor- 
generator  sets.  Floor 
space  was  conserved 
and  building  costs  re¬ 
duced 


Synchronous  motors  and  control  panels  for 
mill  lines  occupy  individual  pits 


to  control  the  output  of  the  turbo-generator  unit.  Seven 
panels  are  used  to  distribute  2,300-volt  power  to  a  total 
connected  synchronous  motor  load  of  15,000  hp.  Three 
panels  feed  eleven  transformer  banks,  six  for  440-volt 
power  with  a  total  load  of  2,300  kva.  and  five  for  120- 
240- volt  lighting  with  a  total  load  of  1,200  kva.  These 
banks  are  centrally  located  throughout  the  ])lant  and  are 
installed  on  the  roof  of  the  building,  as  shown  bv  one  of 
the  accom]>anying  illustrations. 

Lighting  transformer  banks  are  interconnected  on  both 
high  and  low  sides  so  that  the  load  may  be  shifted  from 
one  bank  to  another  in  event  of  emergency.  Sub- feeder 
switchboards  of  the  dead-front  dead-rear  type  feed  from 
the  several  control  centers  and  serve  further  to  distribute 
energy  to  various  sections  of  the  plant. 

Manually  operated  oil  circuit  breakers  are  used  on  the 
truck  type  board,  each  eciuij^ped  with  inverse-time  limit 
overload  relays.  Each  feeder  ]:)anel  is  provided  with  a 
watt-hour  meter,  which  gives  an  accurate  record  of  the 
power  consumed  in  each  department  and  enables  the 
l)lant  manager  to  kee])  a  close  check  on  production  costs, 
a  matter  of  great  importance  in  any  large  industrial 
plant.  Suitable  2.300-volt  sub-panels  and  switching 
ecpiipment  fed  from  the  truck  type  board  in  the  power 
house  are  used  in  difTcrent  sections  of  the  factory  for 
distribution  of  centralized  group  loads. 

Ifirect  current  is  supjilied  from  a  substation  centrally 
located  in  the  basement  off  the  main  production  floor, 
away  from  dust  and  dirt,  and  so  located  with  resi)ect  to 
the  d.c.  load  center  as  to  reduce  feeder  runs  and  losses  to 
a  minimum.  The  bulk  of  the  d.c.  power  is  su])plied  by 
two  three-unit  motor-generator  sets,  one  rated  at  400 
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kw.  and  the  other  at  1,000  kw.  Both  sets  are  driven  by 
synchronous  motors,  permitting  close  voltage  regulation 
on  the  d.c.  generators.  Three-unit  sets  were  used  in 
preference  to  two-unit  sets  to  permit  severe  unbalanced 
loads  to  be  imposed  on  the  d.c.  system. 

A  complete  switchboard,  consisting  of  thirteen  panels, 
controls  the  two  motor-generator  sets  and  distributes 
direct  current  to  a  total  connected  load  of  3,000  hp.  The 
a.c.  panels  of  this  board  are  fed  through  two  of  the  truck 
type  ])anels  located  in  the  |XDwer  house.  The  direct- 
current  feeder  panels  distribute  power  through  sul)- 
feeder  boards  and  externally  operated  switches  to  their 
respective  loads.  Direct-current  pow’er  requirements  are 
as  follows:  40  per  cent  calendering,  15  per  cent  milling, 
15  per  cent  tread  and  tube  tubing,  10  per  cent  stock 
]ireparation  and  20  ])er  cent  miscellaneous  small  motors, 
conveyors  and  excitation. 

Synchronous  motors  are  used  extensively  for  mill 
lines,  mixers,  motor-generators,  air  compressors  and 
jnimps  and  comprise  more  than  half  the  total  load  in  the 
plant.  This  tyj^e  of  load  requires  a  minimum  of  copper 
and  provides  a  plant  power  factor  close  to  unity  in  antici¬ 
pation  of  a  substantial  bonus  or  discount  on  purchased 
power.  Power-factor  control  is  accomjflished  by  o]>erat- 
ing  with  predetermined  field  on  the  synchronous  motors 
within  the  plant  and  properly  varying  the  field  on  a 
5(X)-hp.  synchronous  motor  driving  an  air  compressor 
in  the  power  plant.  Occasional  adjustment  of  the  field 
f>n  this  motor  keeps  the  power  factor  of  the  total  load  at 
unity.  Feeder  losses  are  thus  kept  at  a  minimum  and  the 
5.500-kw.  turbo-generator  niay  be  operated  at  full  power 
rating. 


rull  boxes  Improve 
Regulator  Installations 


Provision  of  a  pull  box  on  the  top  of  the  conduit 
that  carries  conductors  to  the  4,000-volt,  single-phase 
regulators  used  on  the  distribution  system  of  the 
Coininoinvealth  Edison  Company,  Chicago,  provides 
a  convenient  place  for  terminal  connections  and 
greatly  improves  the  appearance  of  substation  in¬ 
stallations.  The  box  fits  over  the  top  of  the  regulator 
case  where  the  leads  emerge  from  it. 
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Conservators  Need  Not  Limit 
Substation  Design  Economies 

Oil  conservator  tanks  sometimes  interfere  with 
the  direct  runs  of  transformer  connections  and  to 
some  extent  dictate  transformer  positions  in,  or  the 
design  of,  substation  structures.  Drafting  the  con¬ 
servator  into  the  design  as  a  conductor-supporting 
element  may,  as  in  this  installation  of  the  Northern 


7i.9k¥bu$  M9tft  ftBhf.bus 

- - - -  bus  4  A 


SAVINGS  IN  GROUPED 


Underground  to  Overhead 


States  Power  Company  at  its  new  Granite  Falls 
(Minn.)  generating  station,  help  toward  compactness 
and  simplicity.  Two  2-in.  x  i-in.  iron  straps  bolted  at 
the  bottom  to  the  conservator  feet  meet  at  the  top 
of  the  tank  and  hold  a  small  angle  piece  on  which 
the  insulator  pin  is  set. 


Cross-arm 
Construction 
Saves  Space 
in  Substation 


A  double-deck 
transformer  bank  us¬ 
ing  distribution-type 
transformers  for  sta¬ 
tion  supply  in  the 
Vernon  Park  substa¬ 
tion  of  the  Common¬ 
wealth  Edison  Com¬ 
pany,  Chicago,  per¬ 
mits  of  a  distinct 
space  saving.  The 
hangers  are  fixed  on 
a  steel  rack  exactly 
as  on  a  pole  cross- 
arm.  This  also 
proved  to  be  an 
economical  type  of 
construction. 


An  I-beam  set  vertically  in  a  concrete  foundation 
and  a  horizontal  cross-bracket  of  channel  shape  pro¬ 
vide  a  rigid  and  simple  support  for  a  22-kv.  sub¬ 
marine  No.  00  cable  pothead  from  which  aerial  leads 
are  carried  to  a  switching  structure  near  by. 


^/.ZSqOOOdrcmir 
/eaa  covtntc^ 
cables,  /JtnsfrT 
primary  I 


Steelwork  Minimized 
in  Outdoor  Substation 


Two  A-frames,  held  at  the  top  with  a  single  cross 
member,  make  an  adequate  transformer  structure  if 
the  right  type  of  transformer  is  used.  It  would  be 
difficult  to  adopt  such  simplicity  with  a  bank  of 
single-phase  units,  but  this  30,000-kva.  installation, 
stepping  up  the  generator  voltage  of  13.8  kv.  to  line 
potentials  of  33  kv.  and  66  kv.  at  the  Belle  Isle  gener¬ 
ating  station  of  the  Oklahoma  Gas  &  Electric  Com¬ 
pany,  involves  three-phase  transformers  and  has  been 
successfully  developed. 
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Three -Winding 
Transformers 
Used  at  South  Amboy 

The  new  South  Amboy  (N.  J.) 
steam  station  of  the  Jersey  Central 
Power  &  Light  Company  supplies  33- 
kv.  and  66/132-kv.  transmission  lines 
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Main  bus  86/132 Kv. 


r  Transfer  bus,  three  j 
phase,  60cyck,l3^00-volts\ 
Z-Srs'/^-coBoer 

\k:Selector  switch 
r-\  SPOT  1,600 amp  I 

1  15,000- volts  I 

:•  I  ^OOampforaux. 

3P.SI  l,600e»r^ 
I  ]5,000volttvpef&\ 
*  1,200 ampfor aux.  I 

-  — I 


Main  bus 
three  phase, 
60  cycle 
13,200-yolts 
4x4*l4copper 


Auk  bus  66Kv. 
Potheach 


.,3trans.  \ 
!  OIS.  \ 
±833 Kva, 
^I3P00/  ' 
^440-V.  i 


Lightning— 
arrester  4- 


EQUIPMENT 


Aux.  bus  33Kv. 


HPturbo-gencratori 


13200- volts  ^ 

L  P  turbo-generator 
13200- volts  I 

Neutral  around  bus 


^O.CB.37Kv.  60  amp 

■^Current 

transformer 

Main  bus  33Kv. 

- ,  'Potential 

'  I  .  <  transformer 
'  w/th  current 
7"*^  limiting  res- 
/■X  istor 

L  ightning  arrester 


rO.CB  SP3T400amp 
15,000-volt  typeB-13 


through  a  bank  of  three-winding  trans¬ 
formers  from  the  primary  voltage  of 
13.2  kv.  The  transformers  are  con¬ 
nected  to  the  generators  by  three 
750,000  -  circ.mil  impregnated,  paper- 
insulated,  lead-covered  type  H  cables 
to  the  13.2-kv.  double  bus  system.  The 
generators  can  be  connected  to  either 
of  the  13.2-kv.  buses  and  flexibility  is 
further  secured  by  oil  switches  on  the 
33-  and  66/132-kv.  sides.  Transformer 
primaries  and  secondaries,  as  well  as 
all  lines,  are  protected  with  “Thyrite” 
lightning  arresters. 


Reactor  816-^ 
percent 
13800- volts  I 

1,300 -amp  J 


work,  according  to  H.  J.  Glaubitz  of  United  Engineers  & 
Construction,  Inc.,  the  organization  which  designed  and  built 
the  station,  and  this  metal  was  chosen  largely  because  it 
could  be  obtained  in  long  lengths  (45  ft.),  permitting  the 
elimination  of  splices  in  bus  taps. 

A  semi-flexible  method  of  making  bus  taps  has  been 
adopted  which  is  quite  different  from  the  rigid  connection 
for  which  most  companies  strive.  While  the  bus  tap  is 
securely  held  statically,  the  slenderness  of  the  legs  of  the 
"A”  frame  (li  in.  outside  diameter,  IS  ft.  high),  shown  in 
the  accompanying  illustration,  allows  sufficient  movement  to 
the  buses  to  take  care  of  expansion  and  contraction  due  to 
temperature  changes.  In  splicing  the  main  aluminum  buses 
the  ends  to  be  spliced  were  shrunk  on  a  short  tubular  dowel 
which  had  been  cooled  by  being  filled  with  “dry  ice.”  The 
tube  ends  were  heated  just  prior  to  the  insertion  of  the 
dowel,  but  only  slightly,  in  order  to  avoid  changing  the 
physical  constants  of  the  special  aluminum  alloy.  The  excess 
of  outside  diameter  of  the  dowel  over  the  inside  diameter  of 
the  tubing  was  generally  0.004  in. 


Tubular  Aluminum  Buses 
Eliminate  Bus  Tap  Splices 


Tubing  has  been  used  almost  exclusively  for  bus  construc¬ 
tion  at  the  Roseland  switching  station  of  the  Public  Service 
Electric  &  Gas  Company  of  New  Jersey.  For  132-kv.  serv¬ 
ice  copper  tubing  of  3i-in.  outside  diameter  has  been  used, 
and  for  220-kv.  service  aluminum  tubing,  5  in.  in  outside 
diameter,  has  been  the  material  employed. 

This  is  the  first  use  of  aluminum  for  high-tension  tubular 
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Outdoor  bus  structure  and  cable  risers  screened 
for  protection 
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Substation  Split  Between  Basement  and  Roof 


612 


Remote-Control  Substation 
Aids  Neighborhood  Amenities 

Substations  in  residential  sections  are 
often  problems  for  the  design  engineer 
who  recognizes  the  desirability  of  avoid- 

ECONOMIES  IN 


ing  appearances  that  might  offend  the 
community  yet  who  knows  that  greatly 
increased  building  costs  are  to  be 
avoided.  It  often  proves  to  be  the  case 
that  to  achieve  a  pleasing  appearance  at 
reasonable  cost  is  a  problem  for  the 
architect  rather  than  the  engineer.  How 
well  it  can  be  solved  is  shown  by  this 
remote-control  substation  of  the  Co'm- 
monwealth  Edison  Company,  Chicago, 
erected  in  a  residential  district. 


Space  limitations  in  a  Woonsocket,  R.  I.,  mill 
required  the  engineers  of  the  Blackstone  Valley 
Gas  &  Electric  Company  to  divide  the  substation 
layout  serving  this  establishment  into  roof  and 
vault  sections  w'hen  designing  the  power  instal¬ 
lation.  This  industrial  substation  has  a  trans¬ 
former  capacity  of  1,500  kva.,  stepping  down 
the  voltage  from  13,800  to  230.  Energy  enters 
the  substation  via  underground  cables  made  up 
of  three-conductor,  350,000-circ.mil  sections, 
with  s^j-in.  paper  insulation,  n^i-in.  paper  belt, 
and  lead  sheathing.  From  the  potheads  the 
cables  are  connected  with  the  high-tension 
switching  equipment  on  the  roof.  The  power 
transformers,  in  three  units,  had  to  be  located 
in  a  vault  under  a  loading  platform  in  front  of 
the  building,  the  vault  occupying  an  inside 
space  of  22  ft.  x  9  ft.  6  in.  x  9  ft.  Twelve 
removable  precast  concrete  slabs,  each  4  ft.  2  in. 
X  3  ft.  7 J  in.  X  4  in.  and  weighing  700  lb.,  cover 
the  transformer  vault  and  facilitate  handling 
for  maintenance  of  repairs. 

V'entilation  is  provided  by  windows  in  the 
wall  under  the  loading  platform,  14-in.  dis¬ 
charge  pipes  carrying  the  heated  air  to  the  roof. 
A  15-kv.  600-amp.  oil  circuit  breaker  is  mounted 


in  a  sheet  metal  housing  on  the  roof.  The 
secondary  buses  are  of  4  x  i-in.  copper  bar  con¬ 
struction,  screened  for  safety  in  their  course 
from  the  substation  into  the  mill  proper. 


Secondary  leads  from  basement  transformer  bank  are  formed 
by  copper  bus  assemblies 


Inexpensive  Interlock 
for  Bus  Compartments 

To  prevent  the  opening  of  compartment  doors 
while  the  disconnecting  switches  inside  are  carrying 
load  is  not  always  a  complicated  matter.  This  simple 


PLANNING  DETAILS 


interlock  with  the  oil  breaker  in  the  V'erj^n  Park  sub¬ 
station  of  the  Commonwealth  Edison  Company.  Chi¬ 
cago,  consists  merely  of  a  bent  metal  strip  held  with 


Bus  Construction  Improved 

Bends 


ewise 


By  installing  heavy  copper  connections,  utilizing  edge¬ 
wise  bends,  the  number  of  joints  in  bus  structures  may  be 
rnaterially  reduced  and  contact  problems  and  uncertain¬ 
ties  minimized.  Recent  studies  by  Messrs.  Bern  ami 
Si)echt,  switchgear  engineering  department.  General  Elec¬ 
tric  Cotnpany,  have  been  directed  toward  improvements 
along  this  line.  This  installation  is  on  a  direct-current 
switchboard  in  the  Western  Union  Building,  N\‘w  York. 


a  couple  of  screws  on  the  top  of  the  operating  handle 
socket.  When  the  switch  is  open  the  socket  is  down 
and  the  door  may  be  opened. 


Transformer  Handling  Speeded  by  Electric  Car  Winches 


So  carefully  planned  are  apparatus¬ 
handling  procedures  at  the  Roseland 
switching  station  of  the  Public  Service 
Electric  &  Gas  Company  of  New  Jer¬ 
sey  that  a  220/132 /11-kv.,  33,000-kva. 
transformer  weighing  300  tons  can  be 
disconnected,  taken  out  of  a  bank,  be 
replaced  by  another  and  this  latter 
connected  within  an  hour. 

The  transformer  cars  used  for  this 
work  are  equipped  with  electrically 
operated  double  winches,  one  of  which 
serves  to  pull  the  car  along  by  means 
of  a  cable  quickly  hooked  to  the  track 
or  unhooked,  while  the  other  winch  is 
used  to  bull  the  transformers  on  or  off 
the  foundation.s.  Energy  is  supplied 
from  various  convenient  plug  connec¬ 
tions  along  the  track  to  a  self-reeling 
extension  cable  on  the  car.  The  cars, 
or  rather  their  power  winches,  are 
often  used  for  general  purposes  around 
the  station  at  points  not  too  far  from 
the  tracks. 
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Building  Rural  Lines 
for  $1,300  per  Mile 


Line  maferia/  cJev/s 
Aia 1779-6  , 


Tie  wires  005 a030" fieri  armor 
'sand  No.  4  round  aluminum 

^Na2ACSN, 


No  i41  parallel 
groove  dampj 

No. 

Copper  wf^L 
l/ffhtning  arr^i 


No.2AC.5% 


Ouyhook 


9trChoke  coil  »/ a  / 

,  Nal4l parallel\mafsnal 

r_u-C0pper  wire  orooveckimp^clevises 
TT  ...  -  i\noJ7796 

Th  raffle  fuse  >  \  y 

Ng2A.C^Rjt 

.Ground  wire 
and  moulding 


■3-bolf  damp 


Copper 
wire- — ■ 

Lighlning 

arresfer~— 


Choke 

coils 


No-MO parallel  / 
groove  damp' 


Tiirollle 
fuses  \ 


U&Mi  on  Anqlot 
From  60®  to^® 


-Ground  wire 
and  moulding 


Typical  Trantformor  Installation 


Typical  Transformer  on  Deadend  Pole 


''Line  maferia! 
and  devis 
No 17 79 -6 


Use  40' base 
grade  poles 


■§  through  bdf 


No26830-a8 
sfrain  i 
insula  for:  / 


Tie  wiresQjQS'icCSQ 
flat  armor  andNoA 
round  aluminum 


Line  material  devis 
N0I779-G - 


Ground  I  me. 


Used  on  Alt  Angles  Below  60 


Elements  that  contributed  to  economy  in  line  construction 
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A,  D,  Dudley  Named  President  mater.  From  1914  to  1917  he  conducted 
of  Syracuse  Utility  laboratory,  design  and  theoretical 

*  '  '  courses  and  from  1916  to  1917  he  as- 

A.  Dean  Dudley,  who  was  elected  sisted  Professor  Karapetoff  in  his  course 
president  of  the  Syracuse  Lighting  Com-  in  engineering  mathematics.  His  teach- 
pany,  Inc.,  Syracuse,  N.  Y.,  as  an-  ing  job  permitted  him  to  use  the  sum- 
nounced  in  the  September  20  issue  of  mer  for  other  work  and  he  spent  two 
the  Electrical  World,  has  been  identi-  summers  with  the  Electric  Cable  Com- 
fied  with  that  utility  since  1907,  when  he  pany  at  Bridgeport,  Conn.  In  1917  and 
was  appointed  commercial  manager.  He  1918  Mr.  Deans  was  a  member  of  the 
was  elected  treasurer  and  assistant  sec-  personal  staff  of  Thomas  A.  Edison  at 
retary  in  1918  and  a  year  ago  assumed  his  laboratory  in  West  Orange,  N.  J., 
the  duties  of  vice-president.  Mr.  Dudley  where  he  devoted  his  time  to  research 
was  formerly  identified  with  the  United  and  experimental  work.  Then  followed 

his  connection  with  Sundh  Electric. 

Mr.  Deans  is  a  fellow  of  the  American 
Institute  of  Electrical  Engineers  and 
secretary  of  the  industrial  control  sec- 
tion  of  the  National  Electrical  Manu- 

3^  facturers’  Association. 


George  E.  Bierwirth  has  been  ap¬ 
pointed  director  of  safety  for  the  Twin 
State  Gas  &  Electric  Company,  with 
headquarters  at  Bennington,  Vt.  He 
will  cover  the  entire  system  in  both 
New  Hampshire  and  Vermont  in  this 
connection.  Mr.  Bierwirth  has  been 
with  the  Twin  State  organization  since 
1926,  serving  in  various  capacities  in 
the  line  department. 


Morris  Stone,  mechanical  engineer 
with  the  Westinghouse  Electric  &  Man¬ 
ufacturing  Company,  has  been  made  the 
recipient  of  the  second  award  of  the 
Benjamin  Garver  Lamme  scholarship. 
The  scholarship  provides  one  year’s  ad¬ 
vanced  study  at  any  college  or  university 
in  America  or  abroad.  A  graduate  of 
Harvard  University,  Mr.  Stone  has  been 
associated  with  the  Westinghouse  com¬ 
pany  since  1925.  He  is  the  author  of 
several  original  treatises  specializing  in 
problems  dealing  with  the  mechanical 
aspects  of  electrical  engineering. 


Gas  Improvement  Company  in  Philadel¬ 
phia,  where  he  spent  five  years  in  pro¬ 
motional  and  investigation  work.  When 
the  U.G.I.  interests  took  over  the  Syra¬ 
cuse  properties  he  went  to  Syracuse. 

Mr.  Dudley  has  also  been  prominent 
in  industrial  and  financial  affairs.  He 
is  a  founder  and  chairman  of  the  Lincoln 
National  Bank  and  Trust  Company  and 
cliairman  of  the  industrial  fund  of  the 
Chamber  of  Commerce.  He  is  also  a 
director  of  the  Cortland  County  Trac¬ 
tion  Company. 


©Bafhrarh 


1906.  From  that  position  he  entered 
the  employ  of  Swift  &  Company,  where 
he  remained  until  November,  1907,  when 
he  began  his  duties  with  the  United 
Electric  Light  Company  as  meter  reader 
and  collector.  He  was  appointed  assist¬ 
ant  manager  in  May,  1920,  and  in  Octo- 

^  .  ber,  1928,  became  manager  of  the  com- 

Frederick  a.  Stoughton,  president  pony 

of  the  St.  Lawrence  County  Utilities, 

Inc.,  and  the  St.  Lawrence  Valley  Power 
William  Deans,  formerly  chief  engi-  Corporation,  has  resigned,  effective  No- 
iieer  of  the  Sundh  Electric  Company,  vember  1.  Mr.  Stoughton  has  been  in 
Inc.,  Newark,  N.  J.,  has  been  appointed  Potsdam  for  sixteen  years.  Formerly 
general  manager  of  that  organization,  he  was  connected  with  the  Aluminum 
Mr.  Deans  has  been  connected  with  the  Company  in  Shawinigan  Falls,  Que.,  Jo 

Sundh  Electric  Company  since  1918  in  and  for  nine  years  was  head  of  that  Ford 

charge  of  engineering,  including  design,  organization  at  Massena,  N.  Y.  His  New 
development  and  experimental  work.  At  other  connections  include  membership  on  in  tl 
tile  same  time  he  has  had  some  respon-  the  directorate  of  the  Peoples  Bank  of  year, 
sibility  for  sales  and  management.  Early  Potsdam,  the  Massena  First  National  ing  1 

in  his  career  he  engaged  in  academic  Bank  and  the  Ogdensburg  Trust  Com-  knov 

work  on  the  electrical  engineering  fac-  pany.  He  plans  to  spend  some  time  in  nativ 
ulty  at  Cornell  University,  his  alma  visiting  European  countries.  remc 
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Financial  and  Statistical  News 


Reduced  power  output  is  the  Street’s  explanation  of  recent 
weakness  in  utilities  stocks.  Output  figures  are  actually  but 
.  3  j)er  cent  under  the  abnormally  high  1929  figure,  but  are  still 
6  or  7  per  cent  over  1928  totals,  an  excellent  example  of  the  ease  with 
which  professionals  “work”  a  market  as  sensitive  as  the  present  one. 

- Instead  of  the  predicted  and  usual  rise  in  time  money  rates 

at  this  season,  cheap  money  continues  and  the  call  rate  is  main¬ 
tained  around  2  per  cent. 

- Business  indexes  begin  to  show  an  upward,  if  but  fractional, 

turn.  Raw  material  buying  is  extending  beyond  immediate  require¬ 
ments,  Secretary  Lamont  finds. 


August  Revenue 
Promises  Modest  Goins 

Electric  light  and  power  company 
earnings  for  August  are  expected  to 
show  an  increase  of  about  2  per  cent 
this  year  over  last,  judging  from  a  pre¬ 
liminary  analysis  of  returns  received  by 
the  Electrical  World.  Thus  far  these 
cover  a  third  of  the  industry  and  afford 
a  fair  cross-section  of  it.  The  gain  may 
be  somewhat  less,  depending  on  returns 
yet  to  be  received.  It  is  not  likely  to  be 
larger.  The  corresponding  increase  in 
July  was  2.5  per  cent. 

At  that,  the  revenue  of  the  industry 
may  not  be  far  from  normal :  last  \Tar 
it  was  over  5  per  cent  above  the  normal 
for  that  month,  so  that  even  a  slight  rise 
will  bring  it  close  to  the  new  normal, 
which  is  about  7  per  cent  higher. 

With  more  than  half  the  business  in 
the  Middle  Atlantic  .States  reported,  this 
section  shows  a  rise  of  5  per  cent. 
.About  the  same  rate  is  indicated  in  the 
.Southwest  and  on  the  Coast ;  somewhat 
less  in  the  Southeast.  The  industrial 
area  of  the  upper  Mississippi  Valley,  as 
in  other  recent  months,  is  below  last 
year’s  level.  Total  energy  sales  of  the 
reporting  companies  are  lower  than  last 
year  by  5  per  cent;  the  final  showing 
will  probably  be  somewhat  better,  with 
a  drop  of  perhaps  3  per  cent. 


El  Paso  Utility  Stages 
Successful  Campaign 

In  a  recent  stock-selling  drive,  staged 
to  secure  local  customer-partners,  em¬ 
ployees  of  the  El  Paso  Electric  Com¬ 
pany,  El  Paso,  Tex.,  placed  3,180  shares 
of  $6  dividend  preferred  stock.  The 
bogey  set  for  this  sale  was  2,000  shares, 
and  results  achieved  exceed  this  mark 


by  approximately  59  per  cent.  Approx¬ 
imately  375  employees  took  an  active 
part  in  the  selling  campaign.  They 
were  formed  into  teams,  in  charge  of  a 
team  captain,  the  various  department 
heads  acting  as  team  supervisors.  A 
cash  bonus  of  50  cents  a  sliare  was  paid 
employees,  and  in  addition  suitable 
prizes  were  offered  for  the  high  team  in 
each  department  and  the  high  man  or 
woman  on  each  of  the  teams. 


NEW  CAPITAL  ISSUES 

Continental  Gas  &  Electric  Corpora¬ 
tion  made  an  offering  of  gold  debentures, 
5  per  cent  series  A,  during  the  week 
ended  September  25,  a  piece  of  financing 
involving  a  total  of  $16,000,000.  These 
securities  were  offered  at  92^  and  ac¬ 
crued  interest,  to  yield  about  5.53  per 
cent. 

Chicago  District  Electric  Generating 
Corporation,  formerly  the  State  Line 
Generating  Company,  entered  the  mar¬ 
ket  to  the  amount  of  $23,000,000.  One 
offering  was  in  the  form  of  first  mort¬ 
gage  4\  per  cent  bonds,  series  A,  total¬ 
ing  $15,000,000,  priced  at  95,  to  yield 
more  than  4.78  per  cent.  The  second 
issue  of  54  per  cent  debentures,  priced 
at  par,  totaled  $8,000,000. 

• 

First  and  refunding  mortgage  44  per 
cent  gold  bonds  of  the  Public  Service 
Company  of  New  Hampshire  were  of¬ 
fered  to  the  amount  of  $5,279,000,  the 
price  being  99  to  yield  over  4.56  per  cent. 


Insull  Interests  Follow 
Aggressive  Financing  Policy 


The  recent  offering  of  a  forty- 
inillion-dollar  note  issue  by  the  Cor¬ 
poration  Securities  Company  calls  at¬ 
tention  to  the  aggressive  financing  policy 
followed  this  year  by  the  Insull  group 
of  utilities.  This  issue  brings  the  total 
of  Insull  securities  publicly  sold  this  year 
to  date  to  $300,000,000.  Total  financing 
of  the  power  and  light  industry  has  been 
approximately  $1,000,000,000  during  the 
period. 

A  feature  of  this  year’s  financing  by 
the  Insull  group  is  that  more  than  two- 
thirds  has  been  in  the  form  of  borrow¬ 
ings.  This  contrasts  with  the  usual 
Insull  policv,  especiallv  that  followed 
during  1929'. 

A  large  part  of  this  enormous  financ¬ 
ing  program  was  for  the  purpose  of 
expansion  in  some  part  of  the  system. 
The  huge  amounts  spent  are  a  potent 
factor  in  the  direction  of  stabilizing  busi¬ 
ness.  The  two  top  holding  companies, 
the  Middle  West  Utilities  Company  and 
Midland  United  Company,  have  con¬ 
tinued  their  aggressive  policy  of  adding 
.subsidiaries  and  properties  while  sim¬ 


plifying  and  strengthening  their  corpo¬ 
rate  structures. 

A  cross-section  picture  of  the  Insull 
system  shows  five  leading  companies, 
four  entirely  independent  of  each  other. 
These  four  own  a  working  control  of  the 
fifth.  Midland  United  Company.  A  sixth 
is  now  in  process  of  formation  by  con¬ 
solidation  of  Chicago’s  local  transport 
facilities.  Two  investment  trusts  have 
been  superimposed  within  the  last  two 
years,  Insull  L’tility  Investments,  Inc., 
and  Corporation  Securities  Company  of 
Chicago.  While  their  holdings  are 
largely  in  the  “big  four,”  the  former  has 
substantial  holdings  in  Midland  United 
as  well  as  owning  Insull  Son  &  Com¬ 
pany.  Ltd.,  outright.  The  latter  unit  is 
engaged  principally  in  the  distribution 
of  securities  abroad. 

With  regard  to  the  banking  tie-up 
between  the  Insull  interests  and  Halsey. 
Stuart  &  Company,  Business  IVeck 
makes  the  following  comment : 

“Insull  Utility  Investments  was  or¬ 
ganized  by  pooling  certain  stock¬ 
holdings  of  the  Insull  family.  Samuel 
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Insull,  Jr.,  is  president.  Corporation 
Securities  was  built  on  certain  holdings 
of  Halsey,  Stuart  &  Company  in  Insull 
companies,  which  were  combined  with 
other  stock  owned  by  the  Insull  family. 
H.  L.  Stuart  is  president,  with  Samuel 
Insull  chairman  and  Samuel  Insull,  Jr., 
vice-chairman. 

“Halsey.  Stuart  &  Company,  which 
Mr.  Stuart  heads,  is  the  outlet  of  Insull 
bond  issues  and  notes.  This  concern  is 
consolidation  manager  of  the  Chicago 
transportation  merger  now  under  way. 
Utility  Securities  Company,  owned  by 
other  Insull  companies,  is  the  selling 
agency  for  preferred  and  common 
stocks.” 


Municipals  Have  5  perCent 
of  Ohio  Business 

Electric  service  brought  in  a  total 
revenue  of  $7,134,079  to  municipal 
plants  in  Ohio  during  1928,  according 
to  a  recently  published  pamphlet  by 
the  Auditor  of  the  state,  entitled  “Com¬ 
parative  Statistics,  Cities  of  Ohio.” 
Corresponding  operating  expenditures 
amounted  to  $3,817,011.  The  report 
covers  only  communities  of  5,000  pop¬ 
ulation  or  larger,  but  the  inclusion  of 
plants  in  smaller  places  would  probably 
not  greatly  affect  the  totals.  Since  ex¬ 
penditures  are  omitted  for  some  cities 
and  revenue  for  others,  the  totals  are 
only  roughly  comparable. 

Of  the  24  cities  for  which  statistics 
are  given,  several  are  no  longer  being 
served  by  municipal  plants,  according 
to  more  recent  information.  Ashtabula 
and  Barberton  are  the  largest  of  these. 

On  the  basis  of  earnings  municipal 
establishments  constitute  about  5  per 
cent  of  the  electric  power  industry  in 
Ohio.  For  comparison,  revenue  figures 
for  the  more  important  privately  owned 
companies  are  available  in  the  Bon- 
bright  .Survey  of  Electric  Power  and 
Light  Companies.  For  the  year  ended 
September  30,  1929,  the  total  of  these 
comes  to  $149,600,000.  The  omission 
of  small  establishments  should  about 
balance  the  Inclusion  of  revenue  for 
other  than  electric  service. 


Moderate  Cain  in  Revenue  Continues 


JULY  returns  received  from  electric 
light  and  power  companies  show  that 
revenue  continues  moderately  larger 
than  last  year.  The  advance  for  the 
industry  as  a  whole  was  2.5  per  cent, 
making  the  total  revenue  $166,400,000, 
compared  with  $162,300,000  last  year 
and  $169,200,000  in  June.  The  decrease 
from  June  is  no  more  than  seasonal. 


stick.  1928  was  virtually  a  normal  year. 

Meanwhile  operating  expenses  have 
increased  at  a  rather  smaller  rate  than 
revenue ;  the  showing  as  to  net  earnings 
therefore  continues  favorable. 

Individual  companies  show  wide  vari¬ 
ations  from  the  national  rate  of  gain, 
which  are  in  part  reflected  in  regional 
averages.  The  latter  range  from  a  gain 


Southwest  leads  in  rate  of  growth 


^erCenf  Change  From 
Same  Monfh  Lasi"  Year 


Fnergy 


XoTB — Inoliuiing  Shoals  energy  the  East 

South  Central  region  increased  <1  per  cent 


In  l)Oth  June  and  July  the  average  daily 
earnings  were  1.9  per  cent  below  the 
estimated  normal  based  on  operations 
during  the  past  five  years. 

The  small  deficiency  of  present  opera¬ 
tions  when  set  against  the  industry’s 
development  during  a  series  of  years, 
rather  than  a  single  year,  is  worth 
noting.  It  brings  out  the  fact  that, 
while  the  summer’s  gain  over  the  pre¬ 
ceding  year  is  much  smaller  than  usual, 
the  abnormality  consisted  in  the  high 
earnings  of  1929,  much  more  than  in 
low  earnings  of  1930.  This  is  evident 
from  the  chart.  Bv  the  same  vard- 


of  fully  10  per  cent  in  the  Southwest 
to  a  decrease  of  2.6  per  cent  in  the 
industrial  area  of  the  Central  States. 

Statistics  on  energy  production  reflect 
the  unusually  low  industrial  activity. 
For  the  third  consecutive  month  the 
output  is  smaller  than  last  year,  the 
July  figure,  7,329,000.000  kw.-hr.,  being 
2.5  per  cent  less  than  in  1929.  The 
only  regions  gaining  were  the  West 
North  Central,  9.4  per  cent :  West 
South  Central,  7.5  per  cent,  and  the 
Pacific.  1.6  per  cent.  The  decrease  in 
the  East  South  Central  States  as  given 
in  Table  IV,  though  correct  as  to  light 


Table  I — Central-Station  Financial  Operations 
in  the  United  States^ 


Compared  with  Corresponding  Month  of  Previou-s  Year 


Month 

Total  Gross  Revenue 
from  Sale  of  Energy* 

Total  Operating 
and  Maintenance 
Expense  t 

1930 

1929 

Per  Cent 

1930 

1929 

Per  Cent 

Thousands 

Thousands 

Inc. 

Thousands 

Thousands 

Inc. 

E  B{WIBI| 

$176,300 

$170,900 

+  3.2 

$78,300 

$76,150 

+  2.9 

172,900 

168,400 

+  2.7 

78,200 

+  2.6 

liiimH 

169,200 

165,300 

+  2.4 

76,600 

+  1.3 

■luly . 

166,400 

162,300 

+  2.5 

77,400 

-(-1.6 

Table  II — Central-Station  Fuel  Consumption 
in  the  United  StatesX 

Compared  with  Corresponding  Month  of  Previous  Year 


1  Coal 

I  1 

1  Gas 

Per 

Per 

Thou- 

Per 

Month 

Short 

Cent 

Cent 

sands 

Cent 

1930 

Tons 

In- 

Barrels 

In- 

Cubic 

In- 

creaj*e 

create 

Feet 

creaae 

April . 

2,993,321 

—4.  5 

560,274 

—8.6 

9,525,553 

+  22.3 

May  . 

3,040,644 

—  1.8 

578,532 

+  2.0 

9,595,645 

+  13.1 

June . 

2,953,289 

—5.8 

591,505 

+  1.0 

9,859,543 

+  19.5 

July . 

3,192  597 

-3.4  1 

1 

687,172 

+  2.5 

10,361,459 

+  17.2 

♦Aggregate  gross  revenue  from  consumers  and  from  other  utilities  for  energy  for  resale,  involving  a  certain  amount  of  duplication. 

tOo  not  include  interest,  taxes,  depreciation  or  sinking  fund,  with  some  unavoidable  exceptions.  t.\s  collected  by  U.  S.  Geological  Survey. 

0)  The  financial  statistics  for  1929  have  been  revised  as  explained  on  page  665  of  the  issue  of  March  29,  1930. 
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Recent  Listings 

New  YORK  STOCK  EXCHANGE  has  au¬ 
thorized  the  listing  of  first  mortgage 
gold  bonds  of  the  Kansas  Gas  &  Elec¬ 
tric  Company  to  the  amount  of  $16,000,- 
000.  These  bonds  bear  interest  at  the 
rate  of  4^  per  cent  and  mature  July  1, 
1980. 

New  York  Stock  Exchange  has  also 
authorized  the  listing  on  or  after 
October  1  of  not  exceeding  4,750  addi¬ 
tional  shares  of  common  stock  of  the 
Federal  Light  &  Traction  Company. 


AVERA6E  DAILY 
REVENUE 


'Estimated  nbr/na! 


NEWS  BRIEFS 


Milwaukee  Electric  Railway  &  Light 
Company  has  called  for  payment  on  De¬ 
cember  1,  1930,  its  general  and  refunding 
mortgage  5  per  cent  gold  bonds,  series 
A.  The  holders  of  these  securities  are 
offered  the  privilege  of  receiving  in  ex¬ 
change  either  a  like  principal  amount  of 
refunding  and  first  mortgage  gold  bonds, 
5  per  cent  series  B,  due  June  1,  1961, 
with  all  unmatured  coupons,  and  $30  in 
cash  for  each  $1,000  principal  amount 
of  the  series  A  bonds  so  surrendered, 
or  105  per  cent  of  the  principal  amount 
of  the  series  A  bonds  with  accrued  in¬ 
terest  to  the  date  of  surrender. 


AVERAGE  DAILY  OPERATING  EXPENSES 


1929  1930 

Despite  small  gain  over  1929,  revenue  is  within  2  per  cent  of  normal 


and  power  company  output,  understates  hydro  output  8.9  per  cent  below  that  of 
the  energy  consumption  of  that  area.  July,  1929,  making  it  only  35  per  cent 
Adding  the  output  of  Muscle  Shoals  of  the  total,  and  required  an  increase  of 
changes  the  decrease  to»an  increase  of  1.4  per  cent  in  output  from  fuel,  but 
6  per  cent,  part  of  it  used  to  Tnake  up  fuel  consumption  decreased  somewhat, 
the  deficiency  of  water  power  in  the  the  additional  1,518,858,000  cu.ft.  of 
adjacent  South  Atlantic  States.  natural  gas  and  16,592  bbl.  of  oil  being 

The  decrease  in  water  power  caused  less  than  equivalent  to  the  reduction  of 
by  the  prolonged  drought  reduced  the  111,221  tons  of  coal. 


Central  Illinois  Securities  Corpora¬ 
tion  has  purchased  a  substantial  block  of 
common  stock  of  the  North  Continent 
Utilities  Corporation.  North  Continent 
furnishes  public  utility  service  in  seven 
states  in  the  United  States  and  two 
provinces  in  Canada. 


Public  Service  Corporation  of  New 
Jersey  will  offer  its  $5  cumulative  no-par 
preferred  stock  under  the  popular  owner¬ 
ship  plan  in  a  campaign  which  will  start 
October  1.  Stock  will  be  priced  at 
$97.50  a  share  and  accrued  dividends  for 
cash,  or  on  terms  of  $10  a  share  down 
and  $10  monthly  thereafter  until  the 
final  payment  of  $7.50.  Purchasers  will 
receive  interest  on  installments  as  paid 
at  the  rate  of  5  per  cent  per  year. 


Table  III — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Correeponding  Month  of  Previous  Year 


Table  IV — Regional  Operations,  Revenue  and  Energy  Output 
in  July,  1930 

Compared  with  Correeponding  Month  of  Previous  Year 


Philadelphia  Electric  Company  has 
called  for  redemption  October  1  $206,000 
of  first  mortgage  sinking  fund  5  per 
cent  gold  bonds,  due  1966,  at  105  and 
interest. 


Philadelphia  Company  has  declared 
an  extra  dividend  of  15  cents  a  share 
on  the  common  stock,  payable  October  31 
to  holders  of  record  October  1,  in  addi¬ 
tion  to  the  regular  quarterly  dividend 
of  20  cents.  At  the  same  time  a  divi¬ 
dend  of  $1.50  a  share  semi-annually  was 
declared  on  the  6  per  cent  cumulative 
preferred  stock  (par  $50)  payable 
November  1  to  holders  of  record 
October  1. 


*\b  collected  by  U.  8.  Geolo^c&l  Survey. 

0)  The  revieioD  of  the  sUktiatice  on  revenue  ie  diecuseed  in  the  iaeue  of  March  29»  1930,  on  page  665. 
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Mouth 

1930 

Generated,  Thousands  of  Kw.-Hr.* 

Pwchased  for  Resale 

Total 

Hydro 

Fuel 

Per  Cent 

Per  Cent 

Per  Cent 

Thous. 

Per  Cent 

Generated 

Inc. 

Generated 

Inc. 

Generated 

Inc. 

Kw.-Hr. 

Inc. 

April . 

7,510,801 

-1-1.6 

3,082,049 

—0.3 

4,428,752 

-f-3.0 

1,805,000 

+  16.3 

May . 

7,496,622 

—0.3 

2,595,645 

—9.7 

4,541,472 

-1-5.3 

1,755,000 

+  11.7 

7,211,869 

—  1.0 

2,765,741 

—3.4 

4,446,128 

-1-0.5 

1,828,000 

+  16.8 

July . 

7,329,027 

— 2.5» 

•2,592,797 

—8.9 

4,736,230 

+  1.4 

1,820,000 

+  13.0 

I 

Energy  Generated,  Thousands  of  Kw.-Hr.* 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

United  States. . . . 

166,400 

+  2.5 

7.329,027 

—  2.5 

2.592.797 

—  8.9 

4,736,230 

+  1.4 

New  England . 

15,920 

+  0.7 

446,761 

—  6.1 

158,688 

+  12.9 

288,073 

—  14.2 

Middle  Atlantic. . . . 

41,270 

+  4.3 

1,748,255 

—  0-2 

419,580 

—  2.8 

1,328,675 

+  0.6 

East  North  Central. 

40,180 

—  2.6 

1,695,432 

—  5.5 

142,702 

—27.7 

1,552,730 

—  2.8 

West  North  Central 

14,100 

+  5.0 

496,031 

+  9.4 

126,669 

—  8.8 

369,362 

+  17.5 

South  Atlantic . 

17,840 

+  4.7 

802,851 

—  10.9 

342,117 

—28.0 

460,734 

+  8.2 

Eiast  South  Central. 

5,780 

+  6.3 

257,316 

—  10.7 

182,392 

—21.4 

74,924 

+  33.6 

West  South  Central. 

10,420 

+  10.2 

457,155 

+  7.5 

2,771 

—37.8 

454,384 

+  8.0 

Mpuntain . 

4,110 

—  0.8 

319,078 

1.106,148 

—  5.9 

272,945 

—  4.6 

46,133 

—  12.9 

PaciSc . 

16,780 

+  5.3 

+  1.6 

944,933 

+  0.4 

161,215 

+  8.8 

Business  News  and  Markets 


Electrical  Manufacturing  Fairly  Active — 
Above  General  Level 


sidered  as  a  whole.  Recently  this  dis¬ 
parity  has  been  lessening,  the  two  groups 
drawing  toward  each  other. 

T 


Electrical  manufacturing  estab¬ 
lishments  continued  operations  dur¬ 
ing  August  at  a  rate  that  compares  most 
favorably  with  other  industries.  Data 
on  energy  consumption  received  by  the 
Electrical  World  from  plants  account¬ 
ing  for  two-thirds  of  the  total  indicate 
this  year’s  August  operations  to  be  only 
2  per  cent  below'  last  year’s ;  similar 
returns  for  other  industries  show  the 

Indexes  of  Electrical  Manufacturing 


August,  1930  . 152.2 

July,  1930  .  148.5 

June,  1930  . 160.2 

May,  1930  .  158.0 

August,  1929  . 155.4 

First  eight  months  1930 . 157.3 

First  eight  months  1929 . 155.2 


general  industrial  level  to  lie  down  17.6 
per  cent.  (See  Electrical  World,  Sep¬ 
tember  20,  1930,  page  543.) 

For  the  first  eight  months  the  1930 
average  exceeds  that  of  1929  by  1.3  per 
cent;  the  average  for  all  industries,  on 
the  contrary,  is  down  13.2  per  cent. 

Compared  with  July,  and  taking  ac¬ 
count  of  the  number  of  working  days, 
electrical  manufacturing  activity  rose 
2.5  per  cent,  stood  at  nearly  the  same 
level  as  in  March  and  continued  some¬ 
what  lower  than  during  the  intervening 
months.  Normally  operations  in  August 
are  3  per  cent  slower  than  in  July.  For 
a  time  the  large  establishments  were 
apparently  a  good  deal  more  active  than 
the  smaller  ones,  each  group  being  con- 


New  Canadian 
TariflF  Rates 

Some  of  the  items  included  in  the  new 
Canadian  tariff  which  are  of  interest 
to  the  electrical  manufacturing  industry 
follow’ ;  the  United  States  is  included  in 
the  general  list ; 


British 

Prefer¬ 

ential, 

Favored 

Nations, 

Ceneral, 

Per  Cent 

Per  Cent 

Per  Cent 

Refrideratore . 

20 

27  i 

30 

Washind  machines. 

IS 

25 

35 

Electric  lidht  fix¬ 
tures . 

20 

30 

30 

Arc  and  incandes¬ 
cent  lamps . 

20 

30 

30 

Motors  and  parts... 

25 

331 

37| 

Dynamos,  dcnera- 
tors  and  trans¬ 
formers  . 

25 

m 

37i 

BAROMETER  OF  PRODUCTIVE  ACTIVITY  IN  THE 
ELECTRICAL  MANUFACTURING  PLANTS  OFTHEUNFTED  STATES 


Sci^tcnibcr  27,  ELECTRICAL  WORLD 


619 


Market  Conditions 

Routine  business  is  improving  definitely  and  September  reports 
are  better  on  the  Pacific  Coast.  Crop  money  is  expected  to 
increase  volume  sharply.  Substantial  contracts  for  industrial 
account  are  recorded  in  the  East,  but  utility  business  is  still  very 
low.  Middle  West  business  continues  quiet  with  some  sig^s  of 
improvement. 

T 


EASTERN 

— .Several  imtortant  contracts  for 
electrical  equipment  have  gone  to 
inspire  interest  in  an  otlienvise 
rather  listless  market  in  the  Eastern 
district.  Ceniral  station  commit¬ 
ments  continue  to  shotv  an  appre¬ 
ciable  decline  as  compared  zvith  a 
fezv  zveeks  ago,  and  zvhile  inquiries 
shozv  upzvard  tendencies,  current 
requirements  are  restricted. 

-Industrial  account  shows  better 
prospects  in  some  of  the  major  lines 
of  trade,  particularly  iron  and  steel 
mills,  and  some  sizable  orders  are 
anticipated.  JTire  and  cable  is 
securing  an  improz’cd  demand  and 
the  outlook  is  more  favorable  than 
for  some  time  past.  Electrical  sup¬ 
plies  shozv  little  change  and  busi¬ 
ness  is  quiet. 

Following  recent  activity  of  the 
American  Telephone  &  Telegraph  Com¬ 
pany  in  the  copper  market,  purchasing 
a  sizable  tonnage  of  raw  material  for 
use  over  a  four-month  period  at  the 
wire  and  cable  manufacturing  plants  of 
its  subsidiary,  the  Western  Electric 
Company,  other  leading  interests  show 
advancing  proportions.  The  General 
Cable  Company  is  increasing  production 
at  its  Buffalo,  N.  V.,  plant,  and  sales 
are  registering  a  10  per  cent  gain  over 
a  few  weeks  ago.  The  Anaconda  Wire 
&  Cable  Company,  a  subsidiary  of  the 
Anaconda  Copper  Company,  has  closed 
an  important  contract  with  the  Pacific 
Gas  &  Electric  Company  for  4.250,000 
11).  of  500.(K)0-ci rc.mil  hollow  cable  for  a 
new  transmission  line,  a  record  com¬ 
mitment  for  some  months  past. 

.•\  Pennsylvania  producer  has  a 
ct)ntract  for  outdoor  transformer  ecpiip- 
inent.  tension  coils  and  auxiliary  ap¬ 
paratus  from  a  Pacific  Coast  municipal¬ 
ity,  a{)proximating  $80,000.  Pending 
business  is  centered  in  substation  and 
line  equipment,  including  indoor  and 
outdoor  transformers.  high  -  tension 
buses,  switching  and  kindred  apparatus. 
Motor  account  is  turning  upward  in 
the  industrial  field  and  business  for  the 
next  50  to  60  days  shows  up  better  than 
for  several  weeks  past.  Trade  is  about 
75  per  cent  of  normal,  according  to  a 


T  T 


leading  maker.  A  New  Jersey  manu¬ 
facturer  has  secured  several  commit¬ 
ments  for  heavy  duty  units  for  steel 
mill  service. 

CONSTRUCTION  PROJECTS 
Purchasing  and  Contracting  Officer, 
Medical  Section,  Army  Base,  Brooklyn, 
N,  Y.,  will  receive  bids  until  September 
30  for  two  automatic  air  compressors  (Cir¬ 
cular  28).  Niagara  Hudson  Power  Cor- 
IMjration,  Buffalo,  N.  Y.,  plans  hydro-elec¬ 
tric  power  plant  on  Hudson  River  near 
Hadley,  N,  Y.,  reported  to  cost  over 
$1,000,000.  Sinclair  Refining  Company, 
New  York,  plans  expansion  program  at 
oil ‘refining  plant  at  Houston,  Te.x.,  to  cost 
about  $2,t^,(X)0.  Buffalo  General  Electric 
Company,  Buffalo,  N.  Y.,  has  plans  for 
three  power  substations  to  cost  over  $85,- 
000.  Commissioner  of  Institutions  and 
.Agencies,  Trenton,  N.  J.,  w'ill  receive  bids 
until  September  30  for  a  power  plant  at 
the  local  state  prison ;  also,  until  October 
3  for  coal-handling  equipment.  Gulf  Pipe 
Line  Company,  Pittsburgh,  Pa.,  plans 
power  plant  at  Greenwood,  Ind.,  to  cost 
$250,000.  United  State  Engineer  Office, 
Pittsburgh,  Pa.,  will  receive  bids  until 
.September  30  for  two  hydraulic  turbines 
(Circular  173).  Pennsylvania  Railroad 
Company,  Pittsburgh,  Pa.,  plans  freight 
terminal  at  Youngstown,  Ohio,  to  cost 


Zimmermann  Advises 
Buying  Materials  Now 

Believing  that  business  con¬ 
ditions  and  prices  have  reached 
the  turning  point,  John  E.  Zim- 
mennann,  president  of  United  Gas 
Improvement  Company,  advises  all 
large  purchasers  to  buy  materials 
and  supplies  for  future  needs  at 
once.  Mr.  Zimmermann  sent  a 
letter  to  this  effect  to  local  man¬ 
agements  of  United  Gas  subsid¬ 
iaries.  Part  of  the  letter  follows ; 

"It  is  felt  that  the  purchase  of 
materials  can  be  made  advanta¬ 
geously  at  this  time  and  that  im¬ 
provement  in  business  conditions 
may  make  later  purchases  less  fa¬ 
vorable.  Business  conditions  in 
this  country  are  essentially  sound, 
and  I  look  for  a  steady  and  gradual 
improvement.” 


$1,060,000.  Bureau  of  Supplies  and  .Ac¬ 
counts,  Navy  Department,  Washington, 
D,  C.,  will  receive  bids  until  September  30 
for  motor-generator  sets  (Schedule  4062), 
and  until  October  7  for  quantity  of  light¬ 
ing  and  power  cable  (Schedule  4155.) 

❖ 

PACIFIC  COAST 

— Septemder  reports  .\re  swinging 
UPW.4RD  and  despite  another  mar¬ 
ket  sag  prosperity  seems  to  be  re¬ 
turning.  Manufacturers  report  no 
big  machinery  jobs  in  sight  for  the 
coming  months,  but  there  is  a  def¬ 
inite  improz'ement  in  zvhat  they 
term  bread  and  butter  lines. 

— Contractors  report  that  some 
big  jobs  are  breaking  at  last  and 
country  dealers  e.vpect  that  crop 
money  zvill  soon  improz'e  their  dis¬ 
tricts.  Considerable  ozfcrproduc- 
tion  zvill,  hozvez’er,  cut  this  z'olume. 

Orders  include  $30,000  worth  of 
Westinghouse  oil  circuit  breakers  for 
Woodland,  Wash.,  elevator  motors  and 
motor-generator  sets  valued  at  $35,000 
for  Los  .Angeles,  $15,000  worth  of  Gen¬ 
eral  Electric  trunk  units  and  switching 
gears  for  San  Francisco,  a  carload  of 
Westinghouse  ranges  for  Portland, 
$35,000  worth  of  General  Electric  dis¬ 
tributing  transformers  for  the  Pacific 
Gas  &  Electric  system.  General  Electric 
car  equipment  valued  at  $15,(K)0  for 
the  city  and  county  of  San  Francisco, 
and  $20,000  worth  of  industrial  heat¬ 
ing  equipment  for  the  Shell  chemical 
plant  near  Martinez.  Government  buy¬ 
ing  includes  two  small  power  lines  for 
the  Delta  reclamation  district,  turbo¬ 
generator  sets  and  portable  electric 
drills  and  lathes  for  Mare  Island  navy 
yard,  $2,000,000  worth  of  work  for  the 
Letterman  Hospital  in  San  Francisco, 
air  base  buildings  valued  at  $3,000,000 
for  Alameda,  and  building  construction 
of  more  than  $800,000  for  the  new  army 
bombing  base  near  San  Rafael.  Thi- 
base  will  also  include  a  $25.(K)0  radio 
station.  Power  purchasing  was  limited 
to  repair  and  maintenance  material,  be¬ 
sides  the  machinery  noted  above. 

Motor  and  apparatus  sales  in  Seattle 
and  Puget  Sound  district  continue 
light,  although  there  are  .several  largt' 
orders  in  immediate  prospect  from  pujii. 
paper  and  lumber  mills.  The  wiring 
device  volume  is  reported  from  fair  to 
good,  but  industrial  business  is  slack. 
Domestic  appliances,  radio  and  rangi. 
sales  are  good  and  increasing  in  vol¬ 
ume.  The  movement  last  week  included 
eighteen  machines  from  30  hp.  down  td 
dealers,  40  synchronous  motors  from 
125  hp.  down  to  a  mining  company, 
$3.5(K)  worth  of  motors  to  the  White 
River  Lumber  Company,  near  .Seattle : 
one  300-hp.  machine  to  a  Grays  Harbor 
mill  and  twenty  motors  from  50  hp. 
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down  to  scattered  industrials.  Another 
Seattle  jobber  reported  the  sale  of  a 
considerable  number  of  high-tension 
connectors,  two  plating  motor-generator 
sets  and  a  number  of  exhaust  and  fur¬ 
nace  fans.  Salem,  Ore.,  in  November 
w’ill  vote  on  a  $5,000,000  issue  for  a 
projected  municipal  power  and  light 
plant;  Washougal,  Wash.,  is  taking 
bids  until  October  8  for  a  lighting  sys¬ 
tem  involving  34  lights  on  iron  stand¬ 
ards  for  underground  connections,  and 
Hood  River,  Ore.,  will  open  bids  on 
October  6  for  a  lighting  system  in  con¬ 
nection  with  a  $53,000  hydro-electrical 
power  plant  and  distribution  system 
under  construction. 

CONSTRUCTION*  PROJECTS 

Fresno  Irrigation  District,  Fresno, 
Calif.,  plans  hydro-electric  power  project 
on  San  Joaquin  River  for  capacity  of 
76,000  hp.,  to  cost  over  $1,000,000.  Ameri¬ 
can  Rubber  Producers,  Inc.,  Salinas,  Calif., 
has  plans  for  plant  to  cost  $135,000.  South 
San  Francisco,  San  Clemente,  Woodland 
and  Fortuna,  Calif.,  plan  ornamental  light¬ 
ing  systems.  Puget  Sound  Power  &  Light 
Company,  Seattle,  Wash.,  plans  extensions 
in  power  substation  and  transmission  lines 
at  .Arlington,  Wash.,  to  cost  $115,000,  and 
addition  to  power  substation  at  Snohomish, 
Wash.,  to  cost  $40,000.  Public  Service 
Company  of  Colorado,  Denver,  plans  power 
substation  on  Irving  Street  to  cost  about 
$40,000.  General  Electric  Broadcasting 
Company,  Denver,  Colo.  (Station  KO.A) 
plans  56,000-watt  transmitting  station  to 
cost  $250,000. 

❖ 

SOUTHEAST 

— Activities  in  the  .Southeast 
cmtinuc  quiet,  with  purchases  prin¬ 
cipally  for  current  requirements; 
ho7vcver,  there  seems  to  be  more  of 
a  feeling  of  optimism  regarding 
business  prospects  for  the  re¬ 
mainder  of  the  year. 

A  Georgia  power  company  ordered 
oil  circuit  breaker  ef|uipment  amount¬ 
ing  to  $13,000,  while  a  North  Carolina 
company  ordered  similar  equipment 
totaling  $10,000.  A  Tennessee  com¬ 
pany  purchased  switchboard  equipment 
amounting  to  $7,000.  Some  other  cen¬ 
tral  station  orders  in  the  week  for 
$.\000  of  voltage  regulators,  $4,765  of 
disconnect  switches,  $5,250  of  trans¬ 
formers,  $4,000  in  house  type  meters 
and  creosoted  pine  poles  amounting  to 
$.T720.  The  coal  and  iron  interests  in 
the  Birmingham  territory  were  respon¬ 
sible  last  week  for  an  order  for  switch¬ 
board  equipment  costing  $60,000.  A 
cotton  mill  in  Georgia  ordered  $8,000 
in  motors  and  switchboard  equipment 
for  an  addition  to  plant,  while  a  te.xtile 
mill  in  Tennessee  purchased  motors  to 
the  extent  of  $6,000.  Additional  motor 
nrders  are  to  be  placed  shortly  by  this 
latter  mill.  Wiring  contract  is  to  be 
let  this  week  on  an  office  building  addi¬ 
tion  in  .Atlanta  which  will  involve  $30,- 


000  in  wiring  supplies.  Two  munici¬ 
palities  in  Georgia  placed  orders  for 
distribution  construction  materials,  one 
for  $1,5(X)  and  the  other  $4.0(X).  The 
latter  covers  a  new  system  project. 

CONSTRUCTION  PROJECTS 

Lane  Company,  Altavista,  Va.,  has 
plans  for  an  addition  to  cedar  chest  plant 
to  cost  $140,000.  McKenzie,  Tenn.,  plans 
extensions  and  improvements  in  municipal 
electric  light  and  power  plant,  including 
installation  of  additional  equipment.  Fiske 
University.  Nashville,  Tenn.,  plans  chem¬ 
istry  building  to  cost  $125.(X>0.  Wilson, 
N.  C.,  has  approved  plans  for  addition  to 
municipal  power  plant,  and  will  install 
additional  equipment.  Woodville,  Miss., 
will  receive  bids  until  October  7  for  a 
180-kva.  alternator,  15-kw.  exciter,  voltage 
regulator  and  other  equipment.  .Arkansas 
Power  &  Light  Company,  Pine  Bluff,  Ark., 
contemplates  high-tension  transmission  line 
from  Carpenter  to  Wof)dward,  .Ark.,  and 
vicinity,  and  will  build  addition  to  power 
substation  at  Montrose,  .Ark. 

❖ 

NEW  ENGLAND 

— Interest  in  heavy  electrical 
equipment  for  this  dis,*rict  is 
slackening,  as  many  of  the  year’s 
construction  projects  have  been 
completed  and  plans  for  future 
developments  as  yet  have  not  been 
formulated.  Orders  for  motors  are 
being  received  in  fair  volume. 

During  the  past  week  an  order  for 
sectional  drive  eciuipment  consisting  of 
motors  and  control  accessories  amount¬ 
ing  to  more  than  $85,0(K)  was  received 
by  a  prominent  manufacturer.  Single 
orders  of  small  motors  are  quite  steady, 
but.  as  compared  with  last  year,  below 
the  level  of  volume  reported  at  this  time 
of  year.  The  demand  for  central  sta¬ 
tion  supplies  has  slackened,  though  wire 
and  cable  is  moving  fairly  well  and 
small  lots  of  line  hardware  were  re¬ 
cently  placed.  Street-lighting  units  were 
recently  sold  for  a  number  of  eastern 
Massachusetts  municipalities  and  a 
number  of  spotlights  were  recently 
ordered.  A  quieter  trend  is  noted  in 
the  movement  of  scheduled  materials. 
Merchandising  is  spotty.  Electric  clock 
sales  and  refrigerators  continue  to  meet 
with  favor.  Recently  the  New  England 
Bell  Telephone  system  announced  that 
plans  had  been  completed  for  the  ex¬ 
penditure  of  more  than  $200,(){)0,0()0 
during  the  ne.xt  five  years. 

(  ONSTRUCTION  I'KOJECTS 

Bureau  of  Supplies  and  .Accounts,  Navy 
Department,  Washington,  D.  C.,  is  asking 
bids  until  (October  7  for  motors  and  ven¬ 
tilating  sets  for  tbe  Portsmouth,  N.  H., 
navy  yard  (Schedule  4005).  Malden 
Electric  Company,  Malden,  Mass.,  plans 
equipment  storage,  service  and  distributing 
plant  to  cost  close  to  $60,000.  Condit 
Electrical  Manufacturing  Cori)oration,  Bos¬ 
ton.  Mass.,  plans  addition  to  cost  about 
$65,000. 


MIDDLE  WEST 

— Very  little  change  in  general 
business  is  noticeable  this  week  in 
the  Middle  Jf’est  section.  IVhile 
indications  point  to  a  recovery  of 
business  to  some  e.rtent,  general 
business  is  still  quite  spotty.  The 
business  attitude  appears  more  opti¬ 
mistic  and  the  tendency  seems  to 
be  to  accept  hopcfiUly  any  indica¬ 
tion  of  a  return  of  business.  Hoxv- 
ever,  considerable-cross  currents 
are  in  evidence  and  the  necessary 
stimulus  to  start  business  definitely 
on  the  up  grade  seems  lacking. 

Major  activities  appear  to  be  mark¬ 
ing  time.  Retail  trade  is  improving 
and  a  general  improvement  is  looked  for 
from  now  on.  The  various  transporta¬ 
tion  companies  are  getting  started  with 
some  of  their  construction  plans,  while 
the  utility  companies  are  proceeding 
conservatively  with  their  investment 
programs.  Some  of  the  interesting 
orders  placed  this  week  include  one  for 
fabricated  steel  to  cost  $55,()()0,  one  for 
“Mazda”  lamps  valued  at  $150,000  and 
several  construction  orders. 

A  slight  acceleration  in  jobbers’  sales 
is  noticeable  this  week.  More  inquiries 
are  being  received  and  business  is  a 
trifle  more  steady.  There  has  been  a 
fair  demand  for  most  appliances,  with 
an  increasing  demand  for  “cool  morn¬ 
ing”  appliances.  Code  wire  prices  were 
reduced  about  5  per  cent  this  week. 

CONSTRUCTION  PROJECTS 

Wauwatosa,  Wis.,  contemplates  an  orna¬ 
mental  lighting  system.  A.  O.  Smith  Cor¬ 
poration,  Milwaukee,  Wis.,  will  proceed 
with  addition  to  machinery  plant  to  cost 
$200,000.  Squire-Dingee  Company,  Chi¬ 
cago,  III.,  will  build  an  addition  to  food 
products  plant  to  cost  $100,000.  Rock 
Island,  Ill.,  plans  installation  of  electric 
power  equipment  in  connection  with  river 
terminal  to  cost  $300,000.  Waukegan,  Ill., 
is  planning  an  ornamental  lighting  system. 
Vortex  Alanufacturing  Company,  Chicago, 
Ill.,  has  filed  plans  for  an  addition  to 
paper  cup  factory  to  cost  $300,000.  Sagi¬ 
naw  Steering  Gear  Division  of  General 
Motors  Corporation,  Saginaw,  Mich.,  plans 
extensions  to  cost  over  $400,000.  Roach- 
Appleton  Manufacturing  Company,  Chi¬ 
cago,  Ill.,  will  proceed  with  electric  equip¬ 
ment  manufacturing  plant  at  South  Bend, 
Ind.,  to  cost  $150,000.  Wells,  Minn.,  will 
make  extensions  and  improvements  in  mu¬ 
nicipal  electric  power  plant.  Independence, 
Iowa,  contemplates  purchase  of  Diesel  en¬ 
gines  and  accessories.  Cedar  Rapids, 
Iowa,  plans  ornamental  lighting  system. 

T 

New  York  Metal  Prices 

Sept.  17,  1930  Sept.  24,  1930 
Ceuta  per  Cents  per 
Pound  Pound 

Copper,  electrolytic .  10|  lOJ-lOj 

Lead,  .4tn.  S.  &  R.  price  5)  5i 

Antimony . . .  7i  7.70 

Nickel,  ingot .  35  35 

Zinc,  spots .  4  60  4  60 

Tin,  straits .  29.85  29} 

Aluminum,  99  per  cent.  23.30  23.30 
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New  Equipment  Available 


Current  Transformer 
Eliminates  Errors 

Current  transformers  embodying 
compensating  features  which  practically 
eliminate  ratio  and  phase-angle  errors 
have  recently  been  placed  on  the  mar¬ 
ket  by  the  General  Electric  Company, 
Schenectady.  The  new  transformers, 
built  in  ratings  from  5  to  800  amp.  and 
designed  for  5,000-volt  operation,  are 


for  use  in  connecting  watt-hour  meters, 
instruments  and  relays  the  combined  bur¬ 
den  of  which  does  not  exceed  50  volt- 
amp.  They  have  practically  straight  line 
accuracy  down  to  5  per  cent  load  and 
are  arranged  for  either  flat-surface  or 
pipe  mounting,  with  a  base  which  af¬ 
fords  great  accessibility.  Two  bolt¬ 
hole  terminals  are  employed  on  this 
instrument,  which  is  designated  type 
WF-1. 

▼ 

Connectors  for  Wires,  Cables  and 
Rods,  that  can  be  locked  when  installed, 
are  announced  by  the  Burndy  Engi¬ 
neering  Company,  Inc.,  New  York  City. 
There  are  only  two  parts  to  this  device. 
It  consists  of  a  U-bolt  in  one  piece  and 
a  nut,  U-clamp  and  locking  device  in 
another  piece.  The  parts  are  con¬ 
structed  of  forged  copper,  so  that  they 
will  not  corrode  or  season-crack  when 
exposed  outdoors,  as  sometimes  happens 
to  ordinary  brasses.  All  parts  that  grip 
the  wires  or  cables  are  rounded  at  the 
edges  so  as  not  to  nick  the  cable  and 
thereby  accelerate  breakage. 

T 

Switch  Combined 
With  Outlet  Cover 

For  pipe  jobs  in  modern  industrial 
buildings  combination  ceiling  pull 
switches  and  outlet  box  covers  are  an¬ 
nounced  by  the  Arrow  Electric  Division 
of  the  Arrow-Hart  &  Hegeman  Electric 
Company,  Hartford.  Conn. 

The  device  combines  the  switch 


mechanism  and  a  decorative  outlet  box 
cover  into  a  single  unit,  an  arrange¬ 
ment  which  makes  it  possible  to  install 
it  more  quickly  and  reduces  two  stock 
items  to  one,  as  against  separate 
switches  and  outlet  box  covers.  This 
combination  comes  made  up  with  3^  or 
4-in.  covers,  which  are  held  in  place  by 
one  screw  in  the  center,  making  for 
easy  assembly. 

T 

Portable  Machine 
for  Field  Welding 

A  NEW  portable  gas-engine-driven 
welder  with  a  rating  of  400  amp.  has 
recently  been  placed  on  the  market 
by  the  Lincoln  Electric  Company, 
Cleveland,  Ohio.  The  growing  use 
of  larger  sized  electrodes  led  to  the 
development  of  this  larger  machine, 
which  is  designed  for  field  work  in  all 
kinds  of  construction  work,  such  as 
structural,  oil  and  gas  lines,  field  re¬ 
pairs,  ship  repairs,  shipbuilding,  etc. 

It  is  rated  at  400  amp.,  with  a  current 
range  up  to  500  amp.,  and  it  is  of  the 
variable-voltage  single-operator  type, 
operating  at  1.500  r.p.m.  It  is  driven 
by  a  six-cylinder  engine  with  an,  S.A.E. 
rating  of  33.75  and  a  brake  horsepower 
at  1,500  r.p.m.  of  55.  The  outfit  is 
equipped  with  an  automatic  throttle 
control  which  permits  the  engine  to 
idle  at  about  half  speed  when  the  arc 
is  not  going. 

T 

Oil  Circuit  Breakers 
for  69-kv.  to  230-Kv.  Service 

Floor-mounted  oil  circuit  breakers 
for  use  on  transmission  systems  operat¬ 
ing  at  voltages  from  69  kv.  to  230 
kv.,  with  interrupting  capacities  up  to 
2,500,000  kva.,  are  announced  by  the 
Pacific  Electric  Manufacturing  Cor¬ 
poration,  San  Francisco. 

These  circuit  breakers  are  equipped 
with  roller  bearings  on  the  control 
shaft.  The  rotating  element  that  carries 
the  horizontal  blade  is  composed  of  a 
bakelite  tube  having  a  dielectric  strength 
far  in  excess  of  the  A.I.E.E.  test  speci¬ 
fications  and  a  mechanical  safety  fac¬ 
tor  that  precludes  any  possibility  of 
breakage. 

The  tanks  are  made  of  heavy  boiler 
plate  steel  reinforced  by  longitudinal 
ribs  welded  to  the  inside  of  the  top, 
both  top  and  bottom  of  the  tank  being 
a  one-piece  bumped  sheet. 


Thermal  Cutouts 
for  Transformers 

Thermal  transformer  cutouts  de¬ 
signed  to  eliminate  the  burning  out  of 
transformers  due  to  overload  are  an¬ 
nounced  by  the  Line  Material  Company, 
South  Milwaukee,  Wis.  These  cutouts 
consist  primarily  of  a  double-pole  switch 
which  ordinarily  is  held  in  the  closed 
position  by  a  metal  link.  This  link,  in 
turn,  is  locked  in  position  in  a  metal 
block  by  means  of  an  alloy  that  melts  at 
a  low  temperature. 

The  metal  block  is  positioned  over  two 
resistance  or  heating  elements  which 
form  the  inside  connections  or  legs  of 
the  transformer  winding.  Instead  of 
joining  the  inside  leads  of  the  trans¬ 
former  winding  just  as  they  are  brought 
from  the  transformer,  the  leads  are 
joined  to  two  terminals  of  the  cutout  and 
are  then  tied  together  at  the  opposite 
terminals  of  the  cutout,  thereby  causing 
all  currents  circulating  in  either  or  both 
coils  of  the  transformer  to  pass  through 
these  heating  elements. 

V 

Industrial  Motors 
With  Artistic  Lines 

Motors  for  loom  service,  having  high 
mechanical  strength,  high  electrical  effi¬ 
ciency,  high  power  factor  and  adequate 
overload  capacity,  have  recently  been 
placed  on  the  market  by  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany,  East  Pittsburgh.  An  artistic  and 
pleasing  appearance  has  been  incorpo¬ 


rated  in  the  design  of  these  motors,  so 
that  they  blend  in  with  the  outline  of 
the  looms  which  they  drive. 

This  motor  will  carry  sustained  over¬ 
loads  for  a  long  period  of  time  without 
being  damaged.  The  oiling  arrange¬ 
ment  is  convenient  and  accessible,  and 
an  oil  overflow  is  provided  to  conduct 
the  excess  oil  outside  the  motor  to  a 
point  wdiich  makes  it  instantly  apparent 
that  too  much  oil  is  being  used. 
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Sheet  aluminum  lid  is  light  and  easy  to  handle. 

‘‘C”  Clamps  are  simple  and  effective  and  eliminate  trouble  due  to  broken  lugs. 
Bolted  contact  links  guard  against  contact  heating. 

Boxes  are  definitely  air  tight. 

Type  “H”  Boxes  now  available  for  15,000  volts. 

SEE  ALSO  BULLETIN  “G” 


Potheads  ^  Subway  Boxes  '  Cable  Termin 

CrSW  Electric 

7780  Dante  Avenue,  Chicago  f  f  f 


Cable  Terminal  Devices  *  Automatic  Transfer  Switches 


Representatives  in  Principal  Cities 


Safe  Operation — 

G&W  Type  “H”  5000  Volt  Boxes 

Each  phase  is  completely  isolated 
with  insulation. 
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On  the  box  shown,  only  the  one 
set  of  links  exposed. 
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OKOMTf  nOOUCTS  1 

Okonite 

• 

Insulated  Wires  | 

•  - 

and  Cables 

Varnished  Cambric 

i 

Cables 

Okonite 

Insulating  Tope 

Manson  81  Dundee 

Friction  Tapes 

Okocord 

Okoloom 

■  #  i 

Sk 

OKONITE-CAUENDC* 

MOOUCTS 

■' 

Impregnated 

Paper  Cables 

Soper^tension  Cables 

Spiking  AAateriols 

Installations  of  OKONITE-CALLENDER  cables  aggregating  16,000,000  feet,  dot  the 
populous  parts  of  every  state  in  the  country.  These  cables  are  of  all  types,  ranging 
from  secondary  voltages  to  65  kv  and  132  kv.  They  have  made  an  excellent 
service  record  in  underground,  aerial,  submarine,  and  station  plant. 

This  background  of  demonstrated  operating  performance  and  customer  satisfaction  is 
convincing  to  those  who  want  absolute  assurance  of  long  life  and  continuous  service. 

THE  OKONITE  COMPANY 

Founded  1878 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 

Factories:  Passaic,  N.  J.  Paterson,  N.  J. 


SALES  OFFICES. 

NEW  YORK  CHICAGO  PITTSBURGH  ST.  LOUIS  BOSTON  ATLANTA 
BIRMINGHAM  SAN  FRANCISCO  LOS  ANGELES  SEAHLE  DALLAS 
Novelty  Electric  Co.,Philadelphia,Pa.  F.D.  Lawrence  Electric  Co.,  Cincinnati,  O* 
Canadian  Representatives:  Cuban  Representatives: 

inhering  Materials,  Limited.  Montreal  Victor  G.  Mendoza  Co.,  Havana 


;Airplane  view  of  the  OKONITE-CALLENDER  Cable  Co.’s 
plant  at  Paterson,  New  Jersey,  where  every  modern 
lacility  is  installed  for  the  specialized  manufacture 
of  impregnated  paper  insulated  cables  of  all  types. 


The  "Trompe” 

Developed  in  the  14th  century 
this  contrivance  produced  the  blast 
for  the  forge  by  a  falling  stream  of 
water  entraining  air,  which  became 
imprisoned  under  pressure  in  a  box 
constructed  with  opening  at  the  base 
so  small  as  always  to  hold  water  a- 
bove  it.  The  air  was  drawn  off  the 
forge  through  a  pipe  suitably  ar¬ 
ranged.  (This  is  No.  35  of  a  series  of 
high-lights  on  forging.) 


VT^ITH  the  advancement  of  civilization  has  come  a  de- 
mand  upon  the  manufacturer  for  better  products  and 
better  service  until  the  pace  has  become  a  dazzling  fast 
one.  Always  playing  an  important  part  in  this  demand  is 
the  forger  who  has  kept  astride  from  the  start. 

For  high  tension  suspension  insulators,  higher  strength, 
uniformity  and  corrosion  resisting  caps  were  required. 
The  problem  was  solved  by  the  forger,  for  in  no  other 
metal  is  the  same  strength  available  with  such  lightness — 
no  other  process  able  to  produce  with  such  uniformity  and 
no  metal  to  be  had  that  can  surpass  Clopper'Bearing  steel 
for  resisting  corrosion  in  commercial  use.  All  these  mctors 
are  present  in  a  BTC  drop  forged  cap  for  high  tension 
suspension  insulators.  Specify  them  when  ordering. 


Why  a  Drop  Forged  Cap? 


1.  They  are  uniform  in  quality 

2.  They  are  superior  in  strength 

3.  They  are  made  of  anti'corrosive  steel 

4.  They  are  uniform  in  dimensions 

5.  They  can  be  heat  treated  to  give  maximum  strength 

with  minimum  weight 

6.  They  have  precision  milled  joints  and  drilled  holes 

7.  They  allow  a  smooth,  even  porcelain  seat 

8.  They  are  free  from  hidden  defects  and  concealed  flaws 


The  Brewer-Titchener  Corporation 

Cortland,  New  York 


For  High  Tension  Suspension  Insulators 


Specify  BiC  Drop  Forged  Caps 
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to  read 


'‘'•■"’faRes  a, 
^^nsi 


Steel.  Structures 


These  publications, — one  a  historical  discussion  of 
the  developments  of  the  past  two  decades  in  pin- 
type  insulator  design,  and  the  others  reprints  of  pa¬ 
pers  presented  before  the  International  High  Tension 
Congress  at  Paris  and  at  the  Pacific  Coast  Convention 
of  the  American  Institute  of  Electrical  Engineers,  dis¬ 
cussing  the  advantage  and  limitations  of  wood  in 
transmission  structures  and  the  use  of  wood  arms  on 
steel  structures,— should  interest  every  man  whose 
work  involves  the  transmission  of  electrical  energy  at 
high  voltages.  Copies  of  any  or  all  of  these  publica¬ 
tions  will  be  gladly  sent  upon  request.  The  coupon 
below  is  for  your  convenience. 

Ohio  Brass  Company,  Mansfield,  Ohio 

Canadian  Ohio  Brass  Co.,  Limited 
Niasara  Falls.  Canada 


PORCELAIN 
INSULATORS 
LINE  MATERIALS 
RAIL  BONOS 
CAR  EQUIPMENT 

MINING  _ ^ 

MATERIALS 
VALVES  ^ 


Ohio  Brass  Co.,  Mansfield,  Ohio 


CLIP  AND  MAIL  THIS  COUPON 

Company 


laoiH 


I’lease  send  me  the  publications  checked  below. 


□ 

□ 


Highlights  of  Pin  Type  Insulator  Development. 

The  Advantages  and  Limitations  of  Wood  in  Transmission  Structures. 


□ 


Wood  Arms  on  Steel  Structures. 


Individual  Title 


Complete 

Postal 

Address 
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“3-E”  HIGH  TENSION  INDOOR 


EQUIPMENT  II  «  ffl 

is  engineered  for 

flexibility  and  i|  ...  . .  b.,,  ... 

i*  •  I’llll  Mo.'ih.n'loo  ttSi'SSi  'lS!*T»?pl.fu°?Jr“"S‘S: 

economy  of  service  “'.yu!  “•  *" 


“Three  E"  Indoor  Insulat- 
inp  Supports  for  carry¬ 
ing-  any  type  of  bus  in 
any  way. 


“Three  E”  Indoor  Cable  End  Bells  made  in 
a  variety  of  shapes  and  sizes  fur  all  needs. 


“Three  E”  Indoor  Gang  Operated  Disconnecting 
Switches,  each  a  complete,  self-contained  unit, 
rigidly  mounted. 


“Three  E"  Double  •  Blade  Indoor 
Disconnecting  Switches  offer  maxi¬ 
mum  contact  with  cool  blade  opera¬ 
tion.  Blades  won't  freeze  shut. 
Adjustment  of  contacts  easily  made. 


“Three  E”  high  tension  line  and  station  equip¬ 
ment  is  designed  by  experienced  engineering 
talent.  These  men  have,  in  every  case,  pro¬ 
vided  for  both  immediate  and  future  needs. 
This  built-in  flexibility  proves  of  real  economy 
during  an  expansion  program.  Behind  this 
engineering  talent  are  extensive  and  modern 
manufacturing  facilities. 

To  include  this  equipment  when  designing  a 
substation  is  to  get  the  maximum  of  economy 
and  greatest  efficiency  over  longest  periods 
of  time. 

Ease  of  operation  and  safety  characterize  all 
“Three  E”  equipment. 

Consult  with  our  engineers  regarding  your 
problems. 

^“Service  Value”  =  Low  cost  per  year  of  service 

Electrical  Engineers  Equipment  Co. 

General  Offices  and  Factory:  MELROSE  PARK,  ILL. 

Chicago  Office :  20/5  W.  Wacker  Drive 
EaHtern  Office:  21  Park  Row,  New  York 

Sales  Offices  in  all  principal  cities 

Canadian  Representative  fMUttW  COMOMf 


|t  Pays  to  use  the?  Three!  E'catalpg 
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i  In  their  campaigns  to 

reduce  accident  hazards 
for  their  employees,  the 
utilities  have  been  quick  to  recognize  the 
outstanding  qualities  of  Western  Red 
Cedar  poles. 

Linemen  work  on  these  poles  with  a  feeling 
of  security  and  safety,  for  the  danger  inci¬ 
dent  to  working  on  “hot”  circuits  is  greatly 
reduced. 

Aside  from  this  important  feature,  the 
smooth,  clean  surface  of  cedar  and  its  firm 
wood  structure  are  ideal  for  climbing. 
I'hey  have  contributed  to  the  lineman’s 
unmistakable  partiality  to  Western  Red 
Cedar  poles — a  preference  that  is  shared  by 
employees  and  utilities. 


WESTERN  RED  CEDAR  ASSOCIATION 

ICxerutive  — Hpokanr.  Wafth. 

Research  Division — Minneapolis.  Minn. 


/ 
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INE  MATERIAL  equipment  is 
practical  and  of  proven  value  in  service. 
Material  is  chosen  For  quality.  Mass  pro¬ 
duction  keeps  your  cost  down.  «  «  «  « 
Besides  lower  installation  cost,  and  long  life 
of  L-M  equipment — there  is  the  advantage 
of  experienced  engineering  service  and  fa¬ 
cilities  for  producing  distribution  equipment 
to  suit  your  particular  needs. 


Do  you  get  "THE  LINE"  »  our  own 
monthly  publication  on  new  equipment 
and  developments  in  the  field.  If  not, 
write  us  and  we  will  place  your  name 
on  our  mailinq  list. 


1DNE>^¥[EIRDAL€. 

]Vfain  plant:  S.  IVfil^aukc^,  Wis.,  Branch  plants:  E.  Stroudsburg,  Pa.,  Barton,  Wis.,  Cary,  Ind.,  Scarboro  Jet.,  Ont.,  Canada 
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r.  When  you  order 

Line  Material  specify 

LINE  MATERIAL 


)  • 


Extreme  simplicity  of  design . . .  correct  to  standard 


specifications  to  the  n-th  degree . . .  every  little  twist 


and  turn  made  exactly  uniform  . . .  fastening  clamp 


fit  snugly .  r.  cobs  securely  attached ...  all  metal  parts 


super-protected  with  two  thick  coats  of  zinc,  hot  gal 


vanized  by  the  exclusive  Fassinger  process . . .  these 


are  some  of  the  characteristics  that  make  Oliver 


the  preferred  brackets  throughout  the  industry 


fDi.t'.ih: 


i 


‘II  »ii 


v  .  ........  ^ 


OLIVER  IRON  STEEL  COR 


Manufacturers  of  Approved  and  Acc 
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The  result  of  many  years  of  specialization  in  pole 


line  materials  .  .  .  made  in  the  most  modern,  com¬ 


pletely  equipped  plant  devoted  exclusively  to  the 


production  of  forged  and  threaded  products  of  every 


description  and  shape.  Here  your  every  pole  line 


requirement  is  satisfactorily  met  both  in  quality  and 


quantity  . . .  here  is  readily  available  every  standard 


bracket  known  to  the  pole  line  industry.  Let  us  serve  you. 


PORAfldN,  PITTSBURGH,  PA 

epted  Pole  Line  Materials  Since  1894 
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LEADERSHIP  IN 


Rr«tlet»rmtnctl 
rmmultm  through 
luboratory  control 
of  ’’FaH^  ayorattonm 


WHY  have  **P  &  H  Process**  Poles  maintained 
a  dominant  position  in  every  field  of  over¬ 
head  transmission  year  after  year?  The  answer 
is  found  in  the  following  combination: 

I.  Laboratory  control  of  all  operations. 

2.  Skilled  workmen  who  take  pride  in  the  high  standard 
of  “P  &  H”  Pole  quality.  . 

3.  Modern  equipment  all  along  the  line,  from  woods 
operations  to  Butt -Treatment. 

4.  Proper  handling  to  avoid  damage  and  deterioration. 

5.  Yard  sanitation  to  safeguard  against  conditions  that 
start  decay. 

.PAGE  AND 

^  MINNEAPOLIS,  MINN. 
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THE  POLE  IXDUSTRY 


6.  The  distinctive  ”P&  l-l  Process”  of  Butt -Treatment, 
employing  two  patented  features,  making  possible  the 
unusual  *‘P&  H”  guarantee. 

7.  An  exacting  system  of  inspection  to  eliminate  every 
possibility  of  pole  hazards  and  to  make  doubly  sure 
that  every  **  P  &  H  Process”  Pole  measures  up  to  the 
highest  standards. 

8.  Fast  Shipping  Service  on  all  cedar  pole  requirements — 
Northern  White  Cedar  or  Western  Red  Cedar. 

Those  ore  some  of  the  reasons  why  &  H” 
Poles  are 

^^Still  in  the  Lead^^ 


New  York,  N.  Y.,  30  Church  St. 

Boston,  Moss.,  733  Public 
Pittsburgh,  Po.,  1210  Grant  Bldg. 


Chicago,  III.,  20  North  Wocker  Drive  Bldg, 
ervice  Bldg.  Kansas  City,  Mo.,  433  Dwight  Bldg. 

Dayton,  O.,  834  Reibold  Bldg.  Omaha,  Neb., 71 1  Elec.  Bldg. 
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PURIPyiNO  TRANSFORMER  OIL 


FOR  Montreal  Liaht/  Heat  &  Power  Co*/  Ltd*,  Montreal,  oue* 


Unusually  high  dielectrics  are  secured  by  this  Sharpies  Portable  for  the  oil 
in  the  largest  transformers  on  the  system  or  for  a  drum  of  bad  oil  in  the  shop. 


Sharpies  purifiers  will  produce  more  gallons  of  high  dielectric  oil  per  day 
because  they  are  easy  to  start,  easy  to  stop,  easy  to  clean  and  develop  the 
greatest  centrifugal  force  available  at  high  capacity.  Complete  data  on  request 

THE  SHARPLES  SPECIALTY  COMPANY,  2314  WESTMORELAND  STREET,  PHILADELPHIA.  Boston,  New  York, 
Pittsburgh,  Chicago,  Detroit,  Tulsa,  San  Francisco,  Los  Angeles,  Toronto.  Factories  in  England  and  France. 

SHARPIES 

CENTRIFU<^AL  EN<SINEERS  ♦  ♦  PHILADELPHIA 
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PARTRIDGE 

POLES 


A  PROVED  POLE  SERVICE 


More  important  even  than  the  many  sterling  qualities  with  which  Nature 
endowed  western  red  cedar  is  the  fact  that  its  success  is  proved.  From  years  of 
experience  the  utilities  know  that  cedar  poles  combine  appearance,  performance 
and  lasting  economy. 

Avoiding  competitive  claims  Partridge  stands  on  a  twenty 4ve  year  record 
of  selecting  good  poles  and  preserving  their  natural  merits  by  the  best  of 
handling  and  treating.  ...  ^  \ 

Leading  utilities  buying  from  Part' 
ridge  get  a  proved  product  from  an  or' 
ganization  whose  ability  and  perform'  1  ^ 

ance  likewise  is  proved.  |  |  ^ 


T.  M.  Partridge  Lumber  Company 

LUMBER  EXCHANGE 

Minneapolis,  Minnesota 


Distributed  by 

General  Electric  Supply  Corp 
and 

General  Electric  Merchandise 
Distributors 


WESTERN  RED  AND  NORTHERN  WHITE  CEDAR 


/ 


/ 


! 
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The  MacGillis  &  Gibbs  Company 

New  York  120  E.  Wisconsin  Ave.  Chicago 

220  Broadway  Milvcauhee^  Wisconsin  80  E.  Jackson  Blvd. 


At  your  service 


MacGillis  stands  ready  to  serve  you  today  as  never 
before.  The  rapid  development  of  this  company 
has  necessitated  an  extensive  increase  in  facilities. 
Its  New  Brighton  Yard  near  Minneapolis,  has  been 
greatly  enlarged  within  the  year  to  keep  pace  with 
the  continuous  growth  in  business.  Huge  stocks 
of  poles  of  all  sizes  are  undergoing  the  seasoning 
process  and  waiting  for  your  orders. 

Two  perforating  machines  and  a  treating  plant 
with  a  capacity  of  6  carloads  daily  ensure  prompt 
shipment  of  orders.  The  best  of  electrically- 
driven  tools  are  used  for  framing,  roofing,  and 
boring  to  your  specifications  in  a  minimum  of 
time  and  at  a  minimum  cost. 

MacGillis’  unexcelled  service  is  causing  more 
utilities  every  year  to  specify  MacGillis  Poles. 


0 
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KUHLMAN  ELECTRIC  COMPANY,  Bay  City,  Mich. 


CAREFUL 


Primary  tid*  of  750  kv-a.  three  phase 
44,000-volt  primary  Kuhiman  Trans¬ 
former  with  tap  changers. 


WHEN  transformers  are  being  com¬ 
pared,  workmanship  is  a  factor  that 
merits  serious  consideration. 

This  photograph  indicates  the  quality  and 
precision  of  Kuhiman  workmanship.  The 
organization  is  constantly  reminded  that 
this  careful  workmanship  is  as  essential  as 
the  balanced  design  and  excellent  mate¬ 
rials  that  go  into  Kuhiman  Transformers. 

The  modern  buildings,  up  to  date  equip¬ 
ment,  pleasant  and  healthful  working  con¬ 
ditions  are  reflected  in  the  workmanship 
of  Kuhiman  Transformers. 


WORKMANSHIP 


Aaheville,  N  C. 

Electric  Supply  Co. 
Commerce  Street 
Atlanta,  Georgia 
Roy  Young 
40S  Bona  Allen  Bldg. 

Baltimore,  Md. 

Industrial  Power  Equip.  Co. 
421  W.  Camden  St. 

Boston,  Mass. 

Geo.  H.  Wahn  Co. 

69-71  High  Street 

Buffalo.  N.  Y. 

John  E.  Hoffman 
280  Carolina  St. 


Chicago,  III. 

John  R.  Smith 
844  Rush  St. 

Cincinnati,  Ohio 

S.  L.  Currier 

833  Union  Trust  Bldg. 

Cleveland,  Ohio 

Public  Service  Supply  Co. 

627  Union  Trust  Bldg. 

Dallas,  Texas 

F.  T.  Morrissey  8s  Co. 

1408  Allen  Bldg. 

Denver,  Colo. 

Joy  Ss  Cox,  Inc. 

314  Tramway  Bldg. 

Detroit,  Michigan 
Richard  P.  Johnson 
10-230  General  Motors  Bldg. 


Indianapolis,  Indiana 
Scott  Jacqua  Co.,  Inc. 

202  Indiana  Terminal  Whse, 
Lincoln,  Neb. 

Enterprise  Electric  Co. 
1425-35  M.  St. 

Los  Angeles,  Cal. 

Thomas  Machinery  Co. 

912  E.  3rd  St. 

Milwaukee,  Wis. 

Wm.  H.  Fernholx 
1031  Clybourn  St. 
Minneapolis,  Minn. 

Joseph  L.  Barnard 
2101  Blaisdell  Ave. 
Montreal,  Quebec 
W.  O.  Taylor  as  Co. 

415  Canada  Cement  Bldg. 


New  Orleans,  La. 

Lyman  C.  Reed 
708-10  Girod  St. 

New  York.  N.  Y. 

D.  F.  Potter,  Jr. 

Graybar  Bldg. 

New  York  (Export) 

Parr  Electric  Export  Corp. 
77  Warren  St. 

Omaha,  Neb. 

J.  H.  Nicholson 
6315  N.  33rd  St. 
Philadelphia,  Pa. 

J.  Edward  Bolich 
1015  Chestnut  St. 
Phoenix,  Arizona 
Frank  C.  Fassett 
15  East  Jackson  St. 


Pittsburgh,  Pa. 

Continental  Sales  Ss  Eng.  Ca 
943  Oliver  Bldg. 

Richmond,  Va. 

Edwin  Wortham,  Engineers 
Box  910. 

San  Francisco,  Cal. 

C.  F.  Henderson 
Call  Building 
Seattle,  Wash. 

Equipment  Sales  Co. 

514  Lloyd  Bldg. 

Toledo,  Ohio 
Howard  J.  Wittman 
612  Spitzer  Bldg. 

York,  Pa. 

Harry  W.  Motter 
25  N.  Duke  St. 


KUHLMAN 

TRANSFORMERS 
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WHERE  LOADS 


ARE  HEAVY 


Deltabeston 


STATION  CABLE! 


You  can  be  sure  station  cable  will  stand  terrific  punishment — if  it’s 
DELTABESTON. 

Heat  has  no  effect  on  its  tong-fiber  asbestos,  filled  with  flame-proof  com¬ 
pound  . . .  asbestos  compactly  felted  on  by  the  special  Deltabeston  proc¬ 
ess  . . .  two  layers  of  it! 

And  it  bears  overloads!  Many  thicknesses  of  varnished  tape— eoc/?  good 
for  more  than  7000  vo!ts  without  puncturing — multiply  its  dielectric 
strength. 

Films  of  plastic  compound  make  it  flexible  . . .  insulation  doesn’t  crack  at 
the  bends.  A  tight  asbestos  braid  jacket  saturated  with  compound  seals 
it  against  oils,  acids,  steam,  water. 

Deltabeston  Station  Cable  is  armor  against  fire  and  breakdown.  A 
General  Electric  product! 

See  it.  We’ll  gladly  send  a  sample  and  descriptive  bulletin.  Please  write 
Section  Y-399,  Merchandise  Department,  General  Electric  Co.,  Bridge¬ 
port,  Conn. 


LONG-FIBER  Asbestos 
for  Deltabeston 

Magnet  Wire 
Station  Cable 
Switchboard  Wire 
Motor  Leads 
Headlight  Wire 
Cab  Cord 
Stove  Wire 
Fixture  Wire 
Control  Cable 
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Control  lines  must  function— come  what  may.  Recognizing  this. 
General  Electric  offers  you  the  new  DELTABESTON  Asbestos  Insu¬ 
lated  Control  Coble  ...  fit  for  any  duty,  anywhere  .  .  .  one  more 
service  safeguard. 

It  carries  any  desired  number  of  conductors,  each  insulated  with 
varnished  cambric  sealed  in  pure  long-fiber  asbestos  compactly 
felted-on  by  the  patented  process  used  only  by  Deltabeston. 

This  bundle  of  rugged  wires — in  colors  for  your  convenience — is 
jacketted  in  tough,  tight  asbestos  braid  .  .  .  saturated  to  the  copper 
with  flame-proof  compound. 

Fire  never  can  feed  on  this  cable.  Heat  will  not  carbonize  the  asbes¬ 
tos  insulation.  Dielectric  strength  remains  high.  It’s  impervious  to 
water,  gases,  oils,  for  years — permanent. 

If  you  haven’t  seen  this  new  cable,  we’ll  gladly  send  you  a  sample. 
Write  Section  Y-399,  Merchandise  Department,  General  Electric 
Company,  Bridgeport,  Connecticut. 


LONG-FIBER  Asbestos 
on  DELTABESTON 


Magnet  Wire 
Station  Cable 
Switchboard  Wire 
Motor  Leads 
Headlight  Wire 
Cab  Cord 
Stove  Wire 
Fixture  Wire 
Control  Cable 


DELTABESTON 


MERCHANDISE  DEPARTMENT 


GENERAL  ELECTRIC  COMPANY 


BRIDGEPORT.  CONNECTICUT 
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Battery  Tank  Type  of  Installation 
Previously  I'sed 


He  had  this : 


then  he  bought . . 


I*. 


TUNE  IN  ON  THE  PhiLCO  HOUR 


PHILADELPHIA  STORAGE  BATTERY  COMPANY, 
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THE  11  POINTS  TO  PhILCO 


;  Z  Corner  and  Side  Locks. 

3  Diamond  Grids. 

4  Philco  Processed  Plates. 

5  Philco  Slotted  Retainers. 

6  Quarter-Sawed  Hard  Wood 
Separators. 

7  Spray-Proof  Funnel  Vents. 

8  Built-in  Charge  Indicators 
and  Thermometers. 

9  Burned-Bolted  Connectors. 

10  Shipped  Fully  Charged. 

11  Lowest  Space  Installation 
and  Maintenance  Cost. 


128  V’. — 1318  A.H.  Philco  Spray-Proof 
Power  Battery  in  Steel-tJlaKH 
InHtallecl  in  Station  K.  I4irlede  Power 
&  I.ixht  Corp.,  St.  Louis.  Mo. 


“69%  of  battery  failures  are  due 
to  inherent  weaknesses  of  mechani¬ 
cal  construction!” 

From  the  Engineering  Study  on 
Philco — “Philco  in  Steel-Glass  is 
the  one  Long  Life  Spray-Proof 
Battery  of  this  size  which  can  be 
shipped  fully  charged  and  arrive 
in  perfect  condition.  This  is  pos¬ 
sible  only  because  of  Steel-Glass 
and  the  Philco  Super-Braced  Con¬ 
struction.” 

— And  so,  Philco  Protection  insures 
the  operation  of  another  great 
station. 


A  Battery  Replacement  up  be¬ 
fore  the  Chief  Engineer  for 
Final  Decision! 


PLATE  REPLACEMENT  vs. 
PHILCO  IN  STEEL-GLASS? 


Initial  Tank  and  Installation  fig¬ 
ures  plus  Repair  and  Maintenance 
costs  are  compared  with  Battery 
Life — THEN  the  maintenance  re¬ 
quest  for  a  Modern  Spray-Proof 
Battery  of  DOUBLE  CAPACITY 
occupying  LESS  FLOOR  SPACE. 


ONTARIO  and  C  STREETS.  PHILADELPHIA,  PA 


II 

r 

li-  ' 

i' 

'•11 1 

■  ■  h 

September  27,  ELECTRICAL  WORLD 


27 


L 


LAPP  Trunnion  T3rpe 

of  Copper  Bearing  Forged  Steel— 


1  —  New  LAPP  Trunnion  Type  Suspension 
Clamp  in  use.  2 — (section)  Bolts  have  blank 
ends,  enabling  lineman  to  center  the  nut 
swiftly  and  accurately.  3 — Showing  method 
of  making  reliable  attachment  of  any  arc 
protective  device  to  the  clamp.  4 — Faces  of 
clamp  body  ear  and  nut  are  toothed,  lock 
washer  holding  nut  in  positive  engagement. 


Lapp  insulatop  Co.»^ieRoyk.y.u.s.a. 
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suspension  V/iamp 

Improves  Design — Simplifies  Construction 


Transmission  and  Construction  Engineers  are  finding 
in  this  new  clamp  an  improved  means  of  saving  time  in 
field  construction  and  of  reducing  the  cost  of  installation  and. 
upkeep.  Note  these  significant  features; 


1.  An  all  forged  steel  elamp  pro¬ 
viding  uniformity  and  strength 
with  minimum  weight. 

2.  The  clamp  moving  about  the 
center  of  oscillation  permits  the 
free  passage  of  standing  waves, 
minimizing  the  effects  of  vibra¬ 
tion. 

3.  It  is  carefully  designed  to  elim¬ 
inate  all  surplus  weight,  produc¬ 
ing  an  unusually  light  but  very 
strong  clamp. 

4.  The  major  part  of  the  weight  is 
concentrated  near  the  center  of 
oscillation,  resulting  in  a  low  mo¬ 
ment  of  inertia. 

5.  A  high  corona  forming  voltage^ 
due  to  the  smooth,  rounded  sec¬ 
tions.  There  are  no  sharp  corners 
projecting  into  the  high  inten¬ 
sity  field  to  induce  corona. 


6.  There  is  a  minimum  of  parts — 
no  loose  U  bolts  or  J  bolts.  All 
holts  forged  integral  with  the 
keeper. 

T.  Lock  washers  used  between  ser¬ 
rated  surfaces  on  the  nut  and 
clamp  body  ears  positively  lock 
the  nuts,  maintaining  permanent 
tightness  in  spite  of  continued 
vibration. 

8.  Field  construction  is  simplified 
by  absence  of  loose  parts,  and 
accuracy  assured  by  drop  forgings. 

9.  A  substantial  square  section 
is  provided  for  attaching  any 
type  arc  protection  devices — arc¬ 
ing  hearts,  horns,  rings,  etc. 

10.  A  very  slight  modification  con¬ 
verts  this  clamp  into  a  simple 
positive  trip  clamp  for  releasing 
the  conductor,  requiring  little  or 
no  field  adjustment. 


These  clamps  are  available  for  conductors  ranging  from 
to  23^"  diameter  for  both  clevis  type  and  ball  and  socket 
connection.  You  will  be  interested  in  the  use  of  these  Lapp 
trunnion  clamps  for  supporting  ground  wires. 


We  invite  \«uir  innuiri<‘s  for  our  hiilletiii  t»ii  thcM 
clamps  ami  we  will  he  glad  to  consult  with  you  tf 
aid  ill  sohiiig  specific  problems. 


INSULATORS 


Lapp  insulator  co^leroynyusa. 
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DON’T  DE^ENERGIZE 


THE  SYSTEM 
OR  PARTS  OF  IT 

to  do  maintenance  work 

USE 

POWER-ON 

MAINTENANCE  TOOLS 


The  Transelectric  Thread  and  Socket  is  an 
original  and  ingenious  device  which  makes 
it  possible  to  work  high  voltage  with  low 
voltage  facility  and  safety.  The  thread  and 
socket  interchanges  with  200  TRANS¬ 
ELECTRIC  tools  and  fittings,  comparing 
with  an  electrician’s  complete  set. 

POWER-ON  Maintenance  Tools  enable 
you  to  standardize  on  one  method — to  ob¬ 
tain  full  economy — to  realize  positive 
safety,  and  to  simplify  and  improve  main- 


FOR  HORIZONTAL  TOOLS  tenance  work 


Transelectric  makes  one  design  —  The 
Handle  Cap — as  standard  on  both  ends  of 
various  insulating  Handles  from  1  in.  to 
3  in.  diameter  and  2  ft.  to  14  ft.  length. 

Transelectric  POWER-ON  Tools  can  be 
attached  to  every  Insulating  Handle  and  be 
operated  from  any  angle,  for  any  dimension, 
at  any  voltage  and  configuration. 


Doing  your  very  best  is  doing  business 
with  Transelectric. 


FOR  VERTICAL  TOOLS 


FOR  ANGULAR  TOOLS 


COMPANY 


INDIANAPOLIS.U.S.A 
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moderatelj^  priced 
outdoor  switch 


^^ENERAL  Electric  offers  a  The  contact  is  of  the  tongue 
hook-operated  outdoor  dis-  type,  the  blade  consisting  of  two 
connecting  switch  with  a  rating  laminations  of  hard  drawn 
of  15,000  volts,  200  amperes.  switch  copper.  This  produces 
The  device  is  applicable  to  consistently  high  contact  pres- 
6600-,  11,000-,  and  13,200-volt  sure  and  provides  high  conduc- 
circuits,  and  is  arranged  with  tivity. 

slotted  mounting  holes  in  a 

The  Type  FD  conforms  to  the 

channel-iron  base  to  permit 

same  standards  which  charac- 

variation  in  cross-arm  spacing. 

terize  other  outdoor  switching 
It  is  available  with  or  without  equipment  of  General  Electric 
blade  latch,  and  is  furnished  manufacture.  It  differs  only  in 
with  assembled  insulator  units  that  it  is  of  lighter  construc- 
which  are  comparable  to  line  tion — a  moderate-duty  switch 
insulators  with  ratings  of  22  kv.  at  an  economical  price. 


For  detailed  information,  refer 
to  Publication  GEA-H86 


JOIN  US  IN  THE  GENERAL 
ELECTRIC  PROGRAM,  BROAD¬ 
CAST  EVERY  SATURDAY 
EVENING  ON  A  NATION¬ 
WIDE  N.B.C.  NETWORK 
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PEnrCRAiANCt 

€NLY 


Over  100,000  Locke  Grad¬ 
ing  Shields  are  in  satisfac¬ 
tory  service  on  the  most  im¬ 
portant  transmission  sys¬ 
tems  in  the  country.  ^ 

L€CI\t  *  ~ 
PCI^CtLAIN  ' 
INSf  LATCI3.S 
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IS  Ttit 

AitASURt  Cr  dUALITY 

Ifyou  are  already 
operating  lines  equipped  with  Locke  Grading 
Shields  you  know  how  they  minimize  the  hazards 
brought  on  by  lightning.  Records  from  the  thous¬ 
ands  of  miles  of  transmission  line  so  protected 
demonstrate  their  worth.  ^  - 

Locke  Grading  Shields  raise  the  impulse  flashover 
value  of  your  insulator  strings.  They  assure  that 
when  flashover  does  occur  it  will  form  clear  of 
insulators  and  conductor.  They  provide  a  path 
about  the  string  so  that  wind  cannot  blow  the 
arc  into  the  porcelain. 

These  are  some  of 
the  reasons  why 
Locke  Grading 
Shields  are  standard 
on  most  important 
transmission  lines. 


\ 


A  typical  assembly.  Locke 
Grading  Shields  are  avail¬ 
able  for  any  type  of  insula¬ 
tor  or  construction.  ^ 


Lccrt  INSUL4TOII  CCI^I>CI^4ri€N 
BALTIAiORt,  MARYLAND  ^ 
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DaWoli 


r5)':rrrb.ko‘» 


Wyoming  I 


DTSTRIBUTTON  SERVICE 


With  three  strategically-located  pole  yards  and  Pextrex 
treating  plants,  McFarland  offers  a  distribution  service 
of  national  scope.  Shaded  areas  show  the  1930  producing 
operations  of  the  McFarland  company.  Star  circles  show 
the  three  main  yards  and  treating  plants,  each  with 
adequate  facilities  and  modern  Pentrex  equipment  for 
producing  quality  cedar  poles  treated  and  framed  to  your 
specifications  with  economical  delivery  when  and  wher¬ 
ever  vou  want  them. 


-Hfv- 


i:-  w-b  S'-i  t  -R  N. 


'R,.POL 


mm 


L.  D.  McFarland  go.,  ltd. 

General  Offices 
SAND  POINT,  IDAHO 
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TreatinK  Plant*  and  StoraKC  Yards — Minneapolis.  Minn.;  Sand  Point,  Idaho;  Milwaukee, 
Ore.  Sales  Offlees — 77  W.  Washingrton  St.,  Chicagro,  Ill.;  Minneapolis,  Minn.:  Mil¬ 
waukee,  Oregon. 


WORLD  POWER  CONFERENCE  NQ 


MOUNTED  OIL 

BREAKERS  FOR  1930  HAVE  ris?g®SB 
150%  OVER  COMBINED  SALES  FOR  1§ 


230  K.V.  OIL  CIRCUIT  BREAKER 


PACIFIC  ELECTRIC  MFC.  CORPORATION  SAN  FRANCISCO,  CAL 


OUTSTANDING  FEATURES  OF 

Pacific  Electric 

FLOOR  MOUNTED 

Oil  Circuit  Breakers 


I 


Welded  Steel  Tanks 


Bakelite  Rotating 

Ui 


High  Speed  Spring 
Type  Motor  Controls 


Horizontal  Blade 

Reduces  Arc  and  Gas  Bubbles 


Few  Moving  Parts 

Simple  in  design,  ruggedly  con¬ 
structed,  accurately  machined 
and  permanently  adjusted 


Bay  View,  San  Francisco,  Calif. 


Rolier  Bearinii  Equipped  Bevel  Gear  Assembly 
with  Concentric  Oil  Dash  Pot  for  Pacific  Floor 
Mounted  Oil  Circuit  Breakers 


Dunes  Highway,  Gary,  Indiana 


Six  Breaks  in  Series 
per  phase 


LHIHHAHP, 


mk^GOMPANY 


PITT  S  B  URGH  ^  OAKLAND,  CAL. C  H I  C  A  G  O 
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It  is  required  that  all  linemen  on  duty  wear  clothing  with  non- 
metallic  buttons  or  fasteners,  so  that  chance  contact  with  charged 
conductors  is  not  aided  by  the  presence  of  metal. 


So  also  it  is  true  that  users  of  HUBBARD  POLE  LINE  HARD¬ 
WARE  find  the  life  of  their  lines  prolonged,  and  money  saved  by 
the  super-resistance  of  Hubbard  Hot  Double-Dip  Galvanizing  to 
those  forces  with  which  it  is  so  difficult  to  cope— the  ravages  of 
time.  After  years  of  exposure  when  ordinary  galvanizing  would 
have  gone  to  dust,  that  insignificant- extra  thickness  of  zinc  on  the 
Hubbard  Product  keeps  the  pole  line  serving  faithfully. 

HUBBARD  HARDWARE  AND  PEIRCE  SPECIALTIES 

"Hiiilt  to  Enjoy  Bad  W  eather” 


Insignificant  things,  these  buttons,  except  under  certain  conditions, 
when  an  emergency  arises  and  a  life  hangs  in  the  balance.  It  is 
then  that  BONE  BUTTONS  save  life  and  property. 
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This  improved  type  of  single  circuit  tower  has  many  desirable  features.  The  lower  portion 
is  square  and  all  four  faces  are  alike.  This  is  not  only  a  very  efficient  method  of  distribut¬ 
ing  the  broken  wire  load  to  the  foundations,  but  it  allows  the  use  of  variable  legs  and  body 
extensions,  which  is  the  most  economical  method  of  increasing  the  height  of  a  tower  or 
taking  care  of  the  difference  in  elevation  of  the  ground  line  at  the  corners  of  a  tower. 


In  Pig.  I  is  shown  o  tower  with  four  standard  legs^  used  on  level  ground. 

Pig.  2  shows  a  tower  with  two  s'  shorter  and  two  5^  longer  legs,  making  a  tower  of  standard 
mean  height  suitable  for  use  on  a  side  hill.  If  the  slope  is  greoter  o  lo'  longer  leg  can  be 
used  in  place  of  the  5*  longer. 

As  the  legs  ore  entirely  independent  of  each  other  any  combination  of  legs  con  be  used  on 
the  same  tower.  This  eliminates  most  of  the  leveling  necessary  for  the  tower  site.  Which  ever 
one  of  the  four  length  legs  best  fits  the  particular  location  can  be  used  without  penalizing  the 
construction  in  ony  way. 

If  a  tower  13^  higher  than  normal  is  required  the  body  extension  as  shown  in  Pig.  3  is  inserted 
and  the  same  legs  used  on  the  bottom  thereof.  This  extension  can  also  be  used  with  any  com¬ 
bination  of  the  legs.  The  13^  body  extension  used  with  four  lO^  longer  legs  gives  a  tower  23 
higher  than  normal. 

Pigs.  4,  3,  and  6  show  the  vorioble  legs  and  body  extension  construction  os  applied  to  a  standard 
two  circuit  tower.  With  these  different  length  legs  and  body  extension,  towers  varying  in  height 
by  5*  can  be  obtained  from  3^  less  than  standard  to  23^  more,  making  a  total  variation  of  30^ 
in  height.  This  will  normally  take  care  of  all  necessary  requirements.  If  conditions  justify  the 
legs  may  be  varied  in  smaller  increments  than  3  feet. 

The  variable  legs  together  with  the  horizontal  struts  and  horizontal  cross  brocing  at  sections 
AA  ond  BB  ore  assembled  in  place  as  a  templet  for  setting  the  anchors;  these  ports  are  shipped 
with  the  anchors  and  once  ossembled  ore  left  in  place.  The  carrying  about  of  a  special  templet 
is  unnecessary. 

The  narrow  wanted  and  body  extension  constructions  are  patented. 


Manufacturers  of  "l^law-Knox  Electroforged 
Steel  (frating  and  Stair  Treads 
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TOWERS 

Adjustable 


BLAW-KIVOX  COMPANY 

2013  Formers  Bonk  Building,  Pittsburgh,  Po. 

Naw  Yorh  PKilodaIpkio  ClavaUad 

Chkaso  Biraiiagkaai  Datreit 

Bolton  BuKolo  Boltimora 

Export  Divition:  Canadian  Pacific  Bldg.,  Naw  York,  N.  Y. — London, 
England,  Naw  Oxford  Mouia,  Hart  St.,  Holkorn,  W.  C.  I — Parit, 
praaca,  I  Rua  DaCKcky — Milano,  Italy,  6  Via  S.  Agnata,  6 

Dusscldorf,  Germany,  17  Bismorckstrosse. 
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r.  1  “  I:  DUSTRIAL 


ENGINEERING  GO. 


GREENSBURG,  PA. 


LOW  PRICE  or  LOW  COST? 

Do  you  distin^ish  between  them? 

Low  Price  means  a  compromise  in  the  quality  of  some  essential — workmanship,  material  or 
serv'ice.  R.  &  1.  E.  equipment  is  NOT  low  price  equipment. 

Low  Cost  is  different.  The  combination  of  superior  design,  material  and  workmanship  results  in  a 
noteworthy  saving  over  a  period  of  years  because  breakage  and  necessary  adjustments  are  eliminated. 
.  &  I.  E.  builds  Low  Cost  Switching  Equipment  usually  higher  in  price,  but  always  cheaper  to  install 
and  less  expensive  to  maintain. 


i: .  • .  /  / 


fCosr/j 


atwdvs  consistent 

/  •J4 
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Representatives  and 
District  Offices  in 
the  following  cities: 


RtMtOII 

New  York 

riiiludelphia 

I’ittsburKh 

KiifTalo 

Cleveland 

ChiraKO 

Cinriniiati 

St.  I.ouis 

Penver 

Charlotte 

RiriniiiKham 

Dallas 


IndianapoIlK 
KitiiHas  City 
l.os  Antteles 
MiiineapoliK 
San  Franeiseo 
Seattle 
Toroirlo 


FERRANTI 


60,000  KV'A.  132  KV.  Three-Phase  Transformer 
Erected  at  Willesden,  England 

TRANSFORMERS 

FERRANTI,  LTD.  FERRANTI,  INC.  FERRANTI  ELECTRIC,  LTD. 

Hollinwood  130  West  42nd  Street  26  Noble  Street 

England  New  York,  N.  Y.  Toronto,  Canada 


FKRKAiVTi 


.  it 

«»«*«* 


ELECTRICAL  W’ORl.D—Scf^tcmber  27, 1920 


MORE  than  a  Truck 


Drives  through  fromi  ettd 
rter  wheels,  brehes  ots  ell 
four  wheels. 


Steers  es  eesily  es  o 
pleesure  cer. 


A  generel  service  truch 
which  adepts  itself  to 
special  needs  and  pro¬ 
vides  more  than  econom¬ 
ical  transportation. 


Furnished  in  2  to  10  ton 
sites,  including  four 
wheel,  six  wheel  and 
tractor  trucks. 


Manufactured  by  the  old¬ 
est  and  largest  manufac¬ 
turer  of  four  wheel  drive 
trucks  in  the  world. 


Have  increased  in  sales 
1084%  in  the  past 
eight  years. 


Received  62%  of  1929 
orders  from  owners  of 
FWD  Trucks. 


Because  of  the  Four  Wheel  Drive  principle,  FWD 
Trucks  provide  reliable,  economical  transporta¬ 
tion — either  for  hauling  over  hard  surfaced  roads 
or  for  heavy  duty  jobs  in  mud,  sand  or  snow.  They 
are  ideal  for  public  utility  and  telephone  work. 

Let  us  send  you  bulletins  describing  FWD 
Trucks  in  detail  particularly  those  adaptable 
to  your  kind  of  woric.  Write  today! 

THE  FOUR  WHEEL  DRIVE  AUTO  COMPANY,  Clintonville,  Wisconsin 

CANADIAN  FACTORY  —  KITCHENER,  ONTARIO 


OUR  live  wheels  —  to  grip  and  pull  FWD^s 
through  the  toughest  kind  of  going,  and 
under  capojcity  loads!  Four  live  wheels — to  speed 
FWD^s  over  any  kind  of  road  swiftly  and  with 
real  transportation  savings!  The  FWD  principle 
of  distribution  of  power  and  pull  on  all  four 
wheels  gives  positive  traction,  extra  speed,  and 
cuts  hauling  costs. 


BACKED  BY  NATION 


WIDE  SERVICE 
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Our  Hastinss-on- Hudson  mill,  en- 
larfted  and  re-equipped  throuKhouf 
for  the  manufacture  of  paper  insu¬ 
lated  lead  sheathed  power  cable. 


and  exacting  tests 

f., . 

Suderior 


SCIENTIFIC  accuracy  removes  the  "guess”  entirely,  in  the  man¬ 
ufacture  of  Anaconda  Paper  Insulated  Lead  Sheathed  Power 
Cable.  From  raw  materials  to  finished  reels,  physical,  chemical  and 
electrical  tests  safeguard  quality  during  every  step  of  manufacture. 

All  materials  must  withstand  severe  analyses.  Oil  from  storage 
tanks  is  tested  daily  for  physical  fitness.  During  the  drying  and 
impregnating  process*,  sensitive  instruments  record  the  electrical 
condition  of  every  reel  of  cable. 

*  Taylor  patented  process. 


Anaconda  Wire 


General  Offices:  25  Broadway,  New  York  City 

Sales  Offices  in 


sumer 


Transformers  for  rou¬ 
tine  testing  of  full  reel 
lengths. 


Dielectric  loss  oven 
and  full  reel  on  test. 


help  safeguard  the 
Quality  of  4 

ili 

POWER  CABLE 


Full  reels  of  power 
cable  in  testing  bey. 


Random  test  lengths  of  finished  cable  must  withstand  an  accelerated  life 
test.  Full  reels  or  sample  lengths  must  stand  a  dielectric  loss  test.  Every 
reel  of  cable  must  withstand  an  over-voltage  test,  namely,  a  full  reel 
commercial  test.  Beyond  these,  other  convincing  tests  are  made. 

Special  equipment  and  perfected  processes  of  Anaconda  design  make 
possible  the  production  of  a  vastly  superior  paper  imlulated  lead  sheathed 
power  cable.  To  utility  executives,  purchasing  agents  and  engineers,  we 
welcome  the  opportunity  to  demonstrate  our  reasons  for  making  so 
strong  a  claim. 


Trantforoier*  for 
use  in  power  cable 


&  CABLE  COMPANY 


Chicago  Office:  20  North  Wacker  Drive  Building 
Principal  Cities 
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BAMK 


SECOnOAier 

AUTOM#NriC 

leeCLOSIMG 

ClIC.BKBf. 


JFhe  Latest^  &  C 
alt  the  TIME  DELAY 


The  lime-current  characteristics  of 
the  latest  S&C  Fuse  make  it  ideal  for 
installations  such  as  shown  in  the 
above  diagram.  Its  desirable  time- 
current  characteristics  have  been  se¬ 
cured  without  sacrificing  either  inter¬ 
rupting  capacity  or  dependability. 
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TinE- CURRENT  CURVE  Ho  i  1 1 
!>CHWEITZER  &  COMRWi,  Iwc. 


ft  LOW 


FUSE  irill  give  you 
you  need^ 


CHICAGO  ILUNOIS  USA. 


4435  Ravenswood  Axnue 
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/MP 

l$O0 

im 


the  predicted  eclipse 


Total  number  of 

Brown  Boveri  j>ower  Total  output  of  all  the  Brown  Boveri 
rectifiers  delivered  power  ^  rectifier  delivered  from  1910 
from  1910  to  1930.  to  1930. 


Increase  in  rated  volt¬ 
age  of  Brown  Boveri 
power  rectifiers  be¬ 
tween  1910  and  1930. 


Increase  in  rated  cur¬ 
rent  of  Brown  Boveri 
power  rectifiers  from 
1910  to  1930. 


Some  figures 

that  substantiate 


4S 
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TO  A  STAR 


ip  .®ELTA- 
STAR 

“MA-39”.- 
G^g  Operated  S 


ire,  larg^’^rea  full  floating  self-align- 
flly  closed  when  switch  is  open  .  .  . 
,^irt,  ice  or  soot  accumulations. 

rwrXto  wipe  the  contact  clean  with 
i  wit||out  undue  wearing  away  of 
nt  dre%of  contact  surface  for  proper 
leat  an^bsolute  self-alignment  pre- 
l^ility  of^int  contact  only. 

These  combine^lfeatures  ***  *  resistance 

joint  whether  the\witch  is  ^w  or  old  and  good 
contact  is  assured  o'h  all  three  phases  without  pre¬ 
cision  adjiistments  b«^een  indi^ttual  units. 

A  chain  i|^l>  stronger^han  its  w^l^t  link,  and 
the  same  il^itrue  of^aji'^t^^eak  switcn^^cientific 
research  and  long  obseryatiol^of  .switches  iiNujjWce 
has  resulted  in  )faj.desigQ  fre^^rom  weak  HiikS? 
Every  patl  4s  sturdy,  ’^mple  ano^ll  combine  to 
make  a  switlSi  which  scores  as  near  ra^OO  per  cent 
perfect  as  it  is  humanly  possible  to  maS^, 


,A  ^ 

Roller  btarinff  at 
crank  joarnid  acting 
in  conjanctioif  faith 
ball  bearing,  jr^tating 
insulator  iiffurg  ease 
of  operation  and 
freedom  frtm  bind¬ 
ing  or  ‘Treexing". 


Medium  preslm 
ing  ct^tacts,  ff 
excludiW  dust, 


A  heavy  gali^izcd 
malleajble  iron  chassis 
carries  blade  anl^ts 
operating 

ism.  When  repairs 
are  necessary— com¬ 
plete  element  may 
be  .easily  removed 
without  disturbing 
adjustments. 


to  ground— insuring 
complete  pretaetion 
to  operator. 


Ask  for  New 
Bulletin  39-A 


Ask  for  New 
Bulletin  39-A 


THE  KIND  OF  GANG  SWITCH 
YOU  WOULD  EXPECT  DELTA-STAR  TO  BUILD 


DELTA-STAR  ELECTRIC  CO 

2400  Block,  Fulton  St.  -  -  Chicago,  Ill. 
VAAKERS  O/r 

dtn  SI 
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sustained 

accuracy 


Forthe  Modern  Load 

Electric  refrigerators,  radios,  elec¬ 
tric  ranges,  and  a  hundred  other 
electrical  appliances  becoming  ever  more 
popular,  are  building  consumer  loads  and 
increasing  Central  Station  revenue. 

To  ensure  the  full  measure  of  this  in¬ 
creased  revenue  for  the  central  station, 
meters  have  been  greatly  improved  as  to 
accuracy  under  heavy  load  conditions. 

The  Duncan  Type  MD  has  practically  a 
straight  line  load  curve  up  to  and  above 
300%  load. 

Improved  design  with  the  same  rugged 
construction  and  ready  accessibility  for 
adjustment,  all  point  to  permanent  ac¬ 
curacy  of  enduring  character,  well  suited 
for  measurement  of  the  modern  load. 

DUNCAN  ELECTRIC  MANUFACTURING  CO. 

Lafayette,  Indiana 


PENTREX 


NAUGLE  POLE  &  TIE  COMPANY 

A  division  of  International  Forest  Products,  Inc. 

59  East  Madison  St.,  Chicago 

BRANCHES:  New  York,  Colnmbag,  Kansas  City.  Spokane,  Boston,  Madison,  Los  Angeies. 
MAIN  YARDS  AND  BUTT-TREATMENT  PLANTS:  Minneapolis.  Minn.;  Pineonninu. 
Mieh.;  Spokane,  Wash.;  Sand  Point,  Idaho;  Seattie,  Wash.;  .Arrowhead,  It.  C. 

Canadian  Norttmn  Etactrk  Compairf  T^ifttrihutors 

uMTreo 
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Six  of  these  large,  well-equipped  Naugle  yards,  con¬ 
veniently  located  and  well  stocked  assure  these 
qualities  in  Naugle  Service — “a  service  that  tells”  in 
the  quality  of  Naugle  Poles. 


WESTERN  and  NORTHERN  CEDAR 


With  or  without  Butt-Treatment. 


Complete  facilities  for  framing,  shaving, 
and  color  staining  of  poles. 


NAUGLE 


Ample  storage  space  is  an  important  factor  in 
-the  production  of  good  poles.  It  facilitates  the 
handling  of  large  orders.  It  assures  a  well-seasoned 
product.  It  provides  ample  room  for  the  proper 
stacking  of  poles — reducing  handling  damage. 


KEARNEY-  DOUBLE  -  DUTY-  CUTOUTS 


CONE 

CLEVISES 


AFFORD 

Performance,  Protection,  Permanence 

PERFORMANCE  in  actual  service — where  performance  really 
counts.  Kearney  Double  Duty  Cutouts  are  easily  operated  and 
easily  serviced.  Fuse  Cartridges  are  interchangeable  with  the  dis' 
connect  blades.  Contacts  may  be  wiped  without  interrupting  service. 

PROTECTION  to  the  operator  as  well  as  to  the  line.  Kearney 
Double  Duty  Cutouts  are  made  of  plastic  wet  process  porcelain. 
Thus  the  porcelain  used  in  the  Double  Duty  Cutout  is  equal  in  me' 
chanical  and  dielectric  strength  to  the  line  insulators  for  it  is  identb 
cal  with  them  both  in  materials  and  methods  of  manufacture. 

PERMANENCE  is  assured  because  of  the  use  of  enduring  ma' 
terials  in  the  manufacture  of  Double  Duty  cutouts.  The  design 
and  the  materials  from  which  the  cutouts  are  made  were  selected 
only  after  exhaustive  tests;  hence  long  life  and  faithful  service 
are  inevitable. 

OTHER  KEARNEY  PRODUCTS 

Screw  Type  and  Expansion  Type  Anchors,  made  of  certified  malleable  iron,  guaran* 
teed  against  breakage;  Sleeve  Twisters  with  Interchangeable  Dies;  Fuse  Pullers  and 
Disconnect  Sticks;  Bullet  Type  Expulsion  Porcelain  Plug  Cutouts;  various  voltages 
and  amperages  of  Fuse  and  I)isconnect  Switching  Equipment. 

JAMES  R.  KEARNEY  CORPORATION 

4220-40  CLAYTON  AVE. ,  ST.  LOUIS,  MO. 

Factories:  St.  Louis,  Mo. 'Taylorville,  Ill. 'Toronto,  Canada 


FUSE 

PULLERS 


Kearney  Handy  Fuse 
Pullers  operate  very 
nearly  like  the  human 
hand.  They  are  ideal 
far  use  in  pulling  dis¬ 
connects  and  fuse 
switches,  as  w'ell  as 
I  for  many  other  wide 
I  applications. 


KEARNEY 

PRODUCIi  WIfH  A  NATIONAL  REPUTATION 
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•  FO-40 

A  line  of  High  Voltage  Oil 
Circuit  Breakers. 

Standard  capacities. 

600 — 4000  Amperes. 
23,000—92,000  Volts. 
Estimated  Interrupting  Capac¬ 
ities,  1,500,000  Kv-a  or  less 
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M-210* 

Manhole  Oil  Circuit  Breaker. 
400  Amperes. 

15,000  Volts  or  less. 

Estimated  Interrupting  Capac¬ 
ity,  2500  Amperes  at  15,000 
Volts. 


Outdoor  oil  circuit 

aud 


•  M-IO 

Manhole  Oil  Circuit 
Breaker. 

800  Amperes  or  less. 
7500  Volts  or  les.s. 
Estimated  Interrupting 
Capacity,  3000  Amperes 
at  7500  Volts. 


M-O  Manhole  Oil  Switch. 

800  Amperes  or  less. 
7500  Volts  or  less. 


complete  selection 
for  installations  demanding  proved 
value,  proved  performance,  and  de¬ 
pendable  interrupting  capacity  ratings. 


breakers 

switches 


Foie  Line  Oil  CArcuit 
Breaker. 

800  Amperes  or  less. 
71)00  Volts  or  less. 
Estimated  Interrupting 
('.npacity,  2i)00  Am- 
/}eres  at  TSOO  Volts. 


Super  Power  Breakers.  400 — 600 Amperes.  1 15,000  fo  230,000 
Volts.  Estimated  Interrupting  Capacities,  2,500,000  Kv-a 
or  less. 


Oil  Circuit  Breaker.  1200  Amperes  or  less.  15,000  to  37,000 
Volts.  Estimated  Interrupting  CafHicity,  7000  Amperes  at 
15,000  Volts. 


Xjjei  in  iouch  xvilh  jCondii 


Condit  Electrical  Mfg.  Corporation 

Uu8toii,  U.  S.  A. 


MOLONEY  power  transformers 
totaling  many  hundred 
thousand  KVA.  in  capacity  are 
performing  satisfactory  service 
in  all  parts  of  the  country. 


MOLONEY  distribution  trans** 
formers  likewise  serve  the  in« 
dustry  in  all  sections  of  the 
country.  A  large  stock  is  avail** 
able  at  all  times. 


MOLONEY  ELECTRIC  CO.,  St.  Louis,  Mo 
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conditions.  Wire  bought  in  coils  costs  less  than  wire  bought  on  wooden 


reels.  The  Alatthews  Adjustable  Reel  for -pay-out  and  take-up  makes 


wire  in  coils  much  easier  to  handle.  When  taking  up  wire  it  is  not 


necessary  to  pull  the  wire  down  on  the  road  and  then  coil  up  by 


hand  as  the  pulling  out  and  coiling  up  on  the  reel  can  be  done  at 


the  same  time.  Designed  for  nulling  slack  out  of  guys  or  cable,  holst- 


Matthews 

Pullift 


ing  transformers  and  other  equipment,  the  Alatthews  Pullift  has  many 


uses.  It  is  c-\ceptlonally  fast;  1000  pounds  can  be  lifted  at  the  rate  of 


sixteen  inches  per  minute— heavier  loads  proportionately,  and 


weighs  only  33  pounds.  For  complete  information  send  for  bulletins. 


W.  N.  MATTHEWS  Adjustable  Reel 


Engineers 

and  Manufacturers 


CORPORATION 

ST.  LOUIS,  MO 
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A  new,  perfected  and  important 

Product  from 

^TERMINAL  HEADQUARTERS 


SHERMAN  Tinned  Splicing  Sleeves 


for  Stranded  Conductors 

(No.  8  B&S  to  2,500,000  cm.  Cable) 


1  he  H.  B.  Sherman  Mf^.  Co.,  outstandinjj;  as 
producers  of  an  economical  and  high  tiuality  lino 
of  Terminals,  now  offers  I'inned  Splicing  Sleeves 
made  to  specifications,  prepared  by  an  N.  E.  L. 
Committee.  'I'his  committee,  composed  of  com¬ 
petent  engineers,  gathered  data  from  the  largest 
users  and  after  careful  study  of  this  information 
created  this  product. 

Having  specialized  in  Terminal  needs  of  the 
industry  and  with  ample  facilities  for  successful 
development  it  was  but  natural  that  this  company 
should  be  the  first  to  make  Tinned  Splicing 
Sleeves.  It  now  becomes  one  of  a  series  of  high 
quality  terminal  developments  which  again 
emphasizes  our  desire  to  serve  the  industry  satis¬ 
factorily  and  economically. 

^I'he  Sleeves  are  made  only  from  the  highest 
quality  of  pure  copper,  specially  manufactured  to 
the  exact  dimensions  specified.  .Made  from  new, 
carefully  designed  tools,  on  equipment  exactly 
suited  to  the  manufacture  of  splicing  sleeves. 
Superior  in  finish  and  workmanship — free  from 
burrs. 

MARKING — Each  Sleeve  plainly  marked  with 
the  number  and  the  name  of  “Sherman” — This 


prevents  expensive  delays  and  insures  easy 
stock-keeping. 

CHARACTERISTICS — Tensile  strength 

ample — so  designed  that  when  properly  sol¬ 
dered,  the  wire  will  break  before  loosening  in- 
the  Sleeve. 

OVERHEATING— 1  ests  indicate  that  none 
of  the  Sleeves  had  any  tendency  to  overheat. 

Can  be  used  on  either  round  or  sector  shaped 
cable.  ^The  dead  soft  anneal  allows  a  ver\ 
tight  mechanical  clamping  of  the  Sleeve  around 
the  conductor  before  soldering. 

FINISH — All  surfaces  are  smoothly  tinned, 
'The  solder  alloy  used  is  recommended  as  best 
practice  due  to  the  ease  and  quickness  of  solder¬ 
ing  the  wires  in  the  Sleeves.  All  outside  edges 
are  smoothly  rounded. 

SERVICE — Orders  will  be  rilled  promptly 
from  stock,  as  all  sizes  are  manufactured  and 
stocked  in  ample  quantities  to  meet  ordinary 
requirements. 

SAMPLES — Samples  gladly  furnished  on  re¬ 
quest.  'The  right  is  reserved  to  charge  for 
large  sizes,  credit  granted  if  samples  are 
returned. 


I’HH  H.  B 


SHERMAN 

BATTLE  GREEK,  MICHIGAN 
’'^Headquarters  for  Terminals 

.Sheriiiuii  make^  a  hiKli  qiiallt}.  ruiiipIHr.  anil  •‘i-uiiuiiiu'ul  linr 
of  trriiiinuU  for  the  eiiil!.  of  the  cables  and  wires.  They  are 
now  Kenerally  accepted  as  the  proper  terniinals  to  ose  be¬ 
cause  of  their  evclusite  adiantoKes  and  economy. 

isk  for  Descriptive  Literature 


MF(,.  CO. 


ou 
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STEEL 

Transmission 

Structures 


CunHtaiitly  increa^^ing  power  load^ 
make  it  neee8»ary  that  electrical  utili¬ 
ties,  like  other  growing  ami  progres¬ 
sive  industries,  build  for  the  future. 


In  planning  for  the  transmission  of 
vast  amounts  of  power,  modern  engi¬ 
neering  methods  must  l>e  employed, 
the  most  suitable  materials  used. 
Both  present  ami  future  requirements 
are  best  met  hy  steel  transmission 
supporting  structures.  Steel  offers 
economies  and  other  advantages  that 
can  he  obtained  with  no  other 
material. 


110  kv.  D.  E.  Tower,  San  Jouiiiiir 
Light  unH  Power  Company. 


220  kv.  Tower,  Great  Western 
Power  ('ompuny's  Big  Bend  to 
Brighton  Line. 


Extensive  experience  in  the  design  and 
fabrication  of  the  many  ty|>es  of  steel 
transmission  supporting  structures 
enables  Pacific  Coast  Steel  ("or f loca¬ 
tion  to  offer  helpful  cooperation  in 
the  solution  of  your  problems.  The 
engineering  staff  of  Pacific  ('.oast  Steel 
(Corporation  will  gladly  study  all  con^ 
tlitions  and  recommend  the  type  of 
transmission  supporting  structure 
that  will  most  economically  meet  your 
requirements. 


Power  Plant  Swileh  Yard,  Utah  Power  and  Light  Company 


PACIFIC  COAST  STEEL 


Suhsiiliary  of  Hothlehvni  Steel  Corporation 


(Ivnerat  tfffires:  Ylat^on  Building,  San  Kraiieise«i 

Seattle:  28th  Ave.  S.  W.  and  W.  Andover  St.  Portland:  American  Bank  Bldg.  Honolulu:  Schuman  Bldg.  Los  Angeles 
Export  Distributor:  Bethlehem  Steel  Export  Corporation,  25  Broadway,  New  York  City 


Pacific  Finance  Bldg. 
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TffES 


that  lead  to  greater  operating 
economies  are  made  with  definite 
knowledge  of  conditions . 


Bristol’s  Recordinff  Voltmeters,  Ammeters  and  Wattmeters  fur¬ 
nish  invaluable  records  to  public  utility  enjfineers  and  executives 
for  the  proper  supervision  of  plant  and  line. 

Accurate  and  permanent  charts  are  made  of  all  conditions  from 
turbines  to  feeders;  such  as  output 

of  main  units,  substation  loads,  p  — —  - - ^ 

voltage  on  distribution  and  incom-  | 


THE  BRISTOL  CO 

WATKRBIJRY,  CONN. 


NO  INSTRUMENTS 
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TIME  IS  RUTHLESS 


IT  is  a  law  of  nature  that  all  things  grow 
■  old,  wear  out,  disintegrate.  Time  has 
leveled  great  cities  and  has  caused 
nations  to  vanish  from  the  earth. 


If  man  and  his  works  are  to  survive,  it  is 
necessary  that  we  combat  the  ruthless¬ 
ness  of  Time.  All  that  we  have  must  be 
preserved  and  made  to  last. 


Electrical  cables  are  not  laid  easily  or 
cheaply,  so  they  must  be  prepared  for 
a  maximum  life.  When  paper-insulated, 
lead-sheathed,  electrical  cable  is  im¬ 
pregnated  with  Hercules  Commercial 
Abietic  Acid,  compounded  with  hydro¬ 
carbon  oils  of  either  the  naphthene  or 
paraffin  base  types,  maximum  life  is  assured 


COMPANY 


A  lay«r  of  Hercules  Commercial  Abietic  Acid  1'^  inches  thick  in  a 
six-inch  crystallizing  dish 


Hercules  Commercial  Abietic  Acid  is  clean  and 
clear,  with  a  relatively  small  content  of  oxidized 
and  polymerized  products. 


NAVAL  STORES  DEPARTMENT 


WOOD  ROSIN 
ETHYL  ABIETATE 
NITROCELLULOSE 
ALPHA  TERPINEOL 
STEAM-DISTILLED  WOOD 
TURPENTINE 

STEAM-DISTILLED  PINE  OIL 
PURIFIED  COnOM  LINTERS 
COMMERCIAL  ABIETIC  ACID 


975  MARKET  STREET,  WILMINGTON,  DELAWARE 


Branch  Offices 
Chicago 
Salt  Lake  City 


Birmingham 
St.  Louis 


New  York 
San  FranciscOi 
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TRANSMISSION 

TOWERS 


'OWERS  shown  carry  4-cir¬ 
cuits  of  66,000  volts.  In  ad¬ 


dition  to  4-ground  wires,  for 
Beach  Thorofare  Crossing,  At¬ 
lantic  City  Electric  Company. 


Height  to  Bottom  Conductors 
135  ft.  Provision  made  for 


future  extension  to  6-clrcults. 


Designed,  fabricated 
and  galvanized  by 
AMERICAN  BRIDGE  COMPANY 


oir 


AMERICAN  BRIDGE  COMPANY 

Subsidiary  of  United  States  Steel  Corporation 

General  Offices  ^  71  Broadway,  New  York  City 

,  _  Tower  Department,  Frick  Building,  Pittsburgh,  Po. 
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ympUfted 

CTATin^ 


Partial  list  of  promi¬ 
nent  stations  in  tchirh 

Alherene  Cell  Structures 

are  installed: 

Deep  Water  Station — 
Penns  Grove,  N.  J. 

Holland  Station — New 
Jersey  Power  &  Light  Co. 

Grand  Falls  Hydro- 
Station — Internutional 
Paper  Co. 

High  Falls  Hydro-Sta¬ 
tion — James  MacLareii 
Co.,  Lid. 

Detroit — Canada 
Veiih'.ui.ar  Tunnel 

Marion  Steam  Station — 
Tndiana  (Jeneral  S«*rviee 
Co. 

Fifteen  Miles  Falls 
Hydro  -  Station  —  New 
Rngland  Power  Assn. 

D.  L.  &  W.  R.  R.  Co. 
Klegtrikh;ation  —  1 1 
Suit-Stations 


P 

J1 

II 


Alberene 
|/  Stone 


Copies  of  this  informa¬ 
tive  brochure  sent  gladly 
on  request;  contains  tests, 
details,  etc. 


Wat  era  ille  Hydro  •  Sta¬ 
tion —  (^arttlina  Pttwer 
&  I.iglit  C<». 

Harris  \v.  Sub-vStation — 
Narraganselt  FleetrieCo. 


Have  your  cell  structures  "  station  construction  | 

designed  and  fabricated 
by  experts  ^ 

The  notable  stations  named  on  this  page  ,  ,  _ 

indicate  the  scope  of  this  company’s  activ-  1 

ity  in  the  design  an<i  construction  of  cell  ^  | 

structures.  | 

If  you  will  allow'  us  to  work  with  you  in  the 

initial  stages  of  your  planning,  we  will  be  Copies  of  this  informa- 

able  lo  apply  to  your  fell  sirurlure  problem  re^Z.iTconZL'’'i"11l 

the  ideas  and  economies  that  have  been  details,  etc. 

developt'd  in  the  iliversified  installations 
in  which  Alberene  Stone  has  been  used  successfully. 

Safety,  economy  and  compactness  are  assured  when  Alherene  Oils, 
with  steel  supporting  nienthers  are  usimI.  High  in  dielectric  strength, 
non-staining,  moisture,  Hre  and  flame  proof,  Alherene  is  structurally 
strong  and  easily  workeil  as  well. 

Inquiries  tcill  receive  prompt  attention  from  a  specialist 
in  cell  design  and  constructitm. 

Alberene  Stone  Company,  153  West  23rd  Street,  New  York  City 

Branches— Chicago - Cleveland— Pittsburgh — Newark,  N.  J.— Washington,  D.  C.—Philadelphia— 

Boston— Rochester— Richmond 
Quarries  and  Mills  at  Schuyler,  Virginia 

LBERENE  STONE 

CELL  STRUCTURES 
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COMPLETION  of  the  oil  purification 
plant  ahead  of  the  rest  of  the  sub-  or 
switching-station  is  a  new  short  cut  to 
economy  in  getting  transformers  and  circuit 
breakers  into  operation. 

Pipe  connecting  the  transformers  and  breakers 
to  a  central  oil  purification  plant  equipped  with 
large  capacity  De  Laval  Insulating  Oil  Purifiers  has 
proved  to  be  hy  far  the  most  economical  means  of 
maintaining  the  di-electric  strength  of  oil  at  the 
large  stations  which  are  now  being  built  hy  many 
systems. 

Such  a  purification  plant  performs  its  greatest 
service,  and  may  often  entirely  pay  for  itself,  dur¬ 
ing  the  period  in  which  the  substation  is  under 
construction  and  oil-holding  apparatus  is  being 
filled.  For  this  reason,  it  is  becoming  standard 
practice  to  build  and  equip  the  oil  purification 
plant  before  the  transformers  and  circuit  breakers 
are  erected,  so  that  oil  can  be  readily  unloaded 
from  the  cars,  dehydrated  and  pumped  into  the 
units. 

De  Laval  engineers  will  be  glad  to  co-operate 
with  you  in  designing,  constructing  and  operating 
your  substation  oil  purification  plants.  Write  for 
Bulletin  107-W. 


THE  DE  LAVAL  SEPARATOR  COMPANY 

165  Broadway,  !\rw  York  600  Jackson  Blvd.,  Chicago 

DK  LAVAL  rACIKIC  <OMI*AVk’,  «1  Krale  Street.  San  FraiirUro 
THE  l>K  LAVAL  COMCANA.  l‘eterborouf[li  and  Winnipeg,  Canada 

ALKA-I.A^  AL  CO,,  Ltd.,  .‘it  (irimvenor  Knad,  London.  ,S.  W.  1. 


OI  L  PURIFIER 
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ELECTRIC  SERVICE 

SUPPLIES  CO.  Manufacturer 


RAILWAY,  POWER  AND  INDUSTRIAL 
ELECTRICAL  MATERIAL 


Home  olliee  ami  plant  at  17lh  :uid  Cambria  Sin..  PHILADELPHIA: 
District  oflices  at  111  N.  Canal  SI.,  CHICAGO:  50  Church  St.. 
NEW  YORK:  Bessemer  Bltltr..  Pittshiirtrh :  SS  Broml  St.,  Boston; 
General  Motors  Bl<l«.,  D<‘troit;  Bit!  N.  Washinsrton  Av<>..  Scran- 
toot  Canadian  .\>fetds.  I.,.vman  Tnl>c  and  Siippl.v  Compan.v,  Ltd., 
Montreal.  Toronto.  Vaiiconvcr.  Winnincs;. 
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TRANSMISSION 

LINE 

INSURANCE 


The  best  insurance  policy  you 
can  buy  would  include  Franklin 
porcelain  insulators  which  are 
manufactured  by  modern  methods  in 
a  modern  plant  with  every  facility  for 
thorough  testing  —  proved  good  by 
years  of  service. 

Keystone  Insulator  Pins — the  orig¬ 
inal  pin  designed  twenty  years  ago 
and  still  good.  Over  two  million  in 
use  and  not  a  single  failure  reported. 

Crystal  Valve  Lightning  Arresters — 
the  true  valve  type  lightning  arrester 
for  voltages  of  from  350  to  25,000. 
Thousands  have  been  in  service  for 
over  five  years  with  a  most  unusual 
record  of  highly  satisfactory  perform¬ 
ance. 

Specify  this  time  tried  and  proven 
equipment.  It  is  the  best  insurance 
policy  you  can  buy  against  line  fail¬ 
ures. 


Rrltt>u' — ./  Portion  of  Our  H  ell  hi/uipfirJ  Laboratory  Sbonvinff 
I.idhtniny  Cirnrrator  used  fur  Research  and  Development  H'urk. 


^  - 


NO 

COSTLY 
INTERRUPTIONS 
WITH 

STANDARD 
MULTI-UNIT 
TERMINALS 


Recognizing  the  limitations  of  a  single  ter¬ 
minal  for  multi-conductor  cable  General 
Cable  engineers  developed  the  Standard 
Multi-Unit  Terminal  to  obtain  the  highest 
factor  of  safety  and  to  eliminate  costly 
service  interruptions.  These  terminals  have 
outstanding  advantages  some  of  which  are: 

1^ — ^ Ability  to  place  the  terminals  to  suit  the 
spacing  of  the  high  voltage  conductors  in 
outdoor  service  poles,  and  ease  of  connect¬ 
ing  them  in  a  direct  line. 

2 — In  case  of  damage  by  lightning  or 
mechanical  injury  to  an  insulator  on  one 
phase,  repairs  can  be  made  quickly  and 
service  restored  promptly. 

3< — Greater  spacing  between  live  parts 
over  any  possible  single  piece  unit.  This  is 
especially  valuable  in  times  of  heavy  rain, 
sleet,  or  snow  storms. 

Standard  Multi-Unit  Terminals  consist  of 
two  or  more  single-conductor  terminals 
fitted  with  single-conductor  cable  stubs, 
usually  from  7  to  10  feet  long.  These  have 
cross-sections  of  copper  and  insulation  suit¬ 
able  for  the  terminal ’s  voltage  requirements. 

When  terminals  are  thus  specified  with 
stubs  attached,  skilled  workmen  make  all 
cable-terminal  connections  at  the  factory 
under  the  most  careful  supervision  and  in¬ 
spection. 

Send  for  the  Standard  Accessory  catalogs 
with  complete  illustrated  information. 


GENERAL  CABLE  CORPORATION 

EXECUTIVE  OFFICES:  420  LEXINGTON  AVENUE,  NEW  YORK  •  OFFICES  IN  PRINCIPAL  CITIES 
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The  Amerweld  Electric  Spot 
Welding  Machine  was  designed 
by  American  T ransformer  Company 
engineers  for  fusing  small  metal 
parts,  such  as  the  elements  in  radio 
tubes  and  electric  light  bulbs,  in  the 
manufacture  of  jewelry,  dental  sup¬ 
plies,  novelties,  and  for  small  spot 
welding  of  all  kinds. 

It  is  simple,  quick,  reliable,  safe, 
and  economical  of  current — hence 
inexpensive.  Equipped  with  a  Ward 
Leonard  Vitrohm  rheostat  and  ad¬ 
justable  within  a  useful  range,  both 
for  intensity  of  heat  and  the  period 


of  application,  Amerweld  fills  a 
long  felt  need.  As  many  welds 
as  required  can  be  made  with  no 
loss  of  time,  giving  maximum  pro¬ 
ductivity  and  minimum  waste  of  ma¬ 
terials.  A  battery  of  fifty  Amerwelds 
can  be  accommodated  on  a  bench 
one  hundred  feet  long  and  six 
inches  deep,  reclaiming  valuable 
floor  space  for  other  operations. 

The  machine  can  be  supplied  for 
operations  on  circuits  of  any  fre¬ 
quency,  and  voltages  up  to  5  50  volts. 
Standard  units  are  carried  in  stock 
for  220  and  110  volts— 60  cycles. 


For  further  information  write  for  Bulletin  1125. 


Atlanta,  Ga. — H.  Douglas  Stier,  101 
Marietta  Street 

Boston,  Mass. — Electrical  Apparatus 
Sales  Co.,  10  High  Street 
Chicago,  Ill. — Westburg  Engineer¬ 
ing  Co.,  S3  W.  Jackson  Blvd. 
Knoxville,  Tenn. — Arthur  L.  Pollard 
Minneapolis,  Minn. — Elliott  Equip¬ 
ment  Co.,  708  Sixth  Avenue,  South 


Representatives : 

Stier,  101  Montreal.  Canada — W.  O.  Taylor 
&  Co.,  Ltd.,  415  Canada  Cement 
Apparatus  Bldg. 

et  Philadelphia.  Pa. — L.  D.  Joralemon, 

Engineer-  112  South  16th  Street 

Blvd.  San  Francisco.  Calif. — James  H. 

L.  Pollard  Southard,  682  Mission  Street 

)tt  Equip-  St.  Louis,  Mo. — J.  W.  Jones,  432 
lue.  South  Pennant  Building 


Bectric  SPOTWELDER 


AMERICAN  TRANSFORMER  COMPAN'i  178  EMMET  STREET  NEWARK,  N.  J. 


.MERWELD 


u 


in  Production--^ 
with  the  delicate 


=  touch  of  the 
Craftsman  ^ 
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<0? 


decay 


7.MA  Distributors: 

EPPINGER  &  RUSSELL  CO. 
Ntw  York  City 

Pimnt:  JmekionvitU^  Flm. 

GULF  STAl  ES  CREOSOTING  CO 
Unttiesburg,  Miss. 
JOYCE-WATKINS  COMPANY 
Chiiago,  III. 

T.  J.  MOSS  TIE  COMPANY 
St.  Louis,  Mo. 
NATIONAL  LUMBER  & 
CREOSOTING  CO. 
Texarkana,  Ark.  — Texas 
NEW  ENGLAND 
WOOD  PRESERVING  CO. 
Boston,  Mass. 

NORFOLK  CREOSOTING  CO. 
Norfolk,  Va. 

PENDLETON-GILKEY  CO. 
Minneapolis,  Minn. 
PIEDMONT 

WOOD  PRESERVING  CO. 
Augusta,  Ga. 

MARYLAND  WOOD 
PRESERVING  CO. 
Baltimore,  Md. 


Linemen  and  Public 
Care  Alike 

ZMA  POLES  are  clean.  They  are  odorless  and  of 
natural  color — better  to  look  at — more  pleasant 
to  work  on — and  absolutely  safe  to  lean  against 
without  damage  to  the  clothing  or  the  hands. 

First  consider  the  economy  of  the  ZMA 
pressure  treatment.  There  is  no  leaching  or 
bleeding.  The  initial  treatment  is  permanent — 
once  protected,  always  protected. 

Then  consider  the  decrease  in  labor  turn¬ 
over.  A  lineman  will  hesitate  a  long  while 
before  quitting  a  job  where  poles  are  clean- 
treated  the  ZMA  way. 

The  ZMA  treatment  answers  your  wish  for 
long  pole-life  and  community  approval.  Inves¬ 
tigate  now.  Get  all  the  facts  before  you.  And 
remember --they’re  clean  — clean  and  lasting. 

CURTIN  -  HOWE 

CORPORATION 

TIMKER  PRESERVATION  ENGINEERS 


Ttnn.  Electric  Power  Bldg. 
Chattanooga,  Tenn. 


20  North  W acker  Drive 
Chicago,  III. 


415  LEXINGTON  AVENUE,  NEW  YORK  CITY 

CURTIN-HOWE  CORPORATION,  Ltd.,  McGill  Bldg.,  Montreal,  Con. 
AMERICAN  SMELTING  &  REFINING  CO.,  Gen'l  Agents.  Mexico  City 
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W  The 

TRYING  TEST 

of  TIME 


Obviously,  the  real  test  of  a  high-tension 
insulator  is  the  Test  o/ Time  .  .  .  on  the  line. 
It  firmly  establishes  the  ability  of  the  porce¬ 
lain  to  cope  with  the  attacks  of  the  elements 
.  •  •  lightning  .  .  .  the  power  arc.  It  is  Time  that 
weeds  out  the  weak  .  .  .  glorifies  strength. 

It  is  to  this  test  that  THOMAS  INSULATORS  owe  their 
continued  and  unparalleled  success.  It  is  this  test 
that  so  thoroughly  convinces  even  the  most  skeptical 
of  the  absolute  dependability  of  Thomas  Porcelain, 
of  the  resourcefulness  of  Thomas  Engineering  and  of 
Thomas  productive  watchfulness  and  skill. 

Thomas  Insulator  installations,  still  functioning  after 
a  quarter  century  of  hard  and  continuous  service,  are 
common.  Some  date  back  to  the  very  inception  of 
electric  power  transmission. 


The  Thonim  line  includes:  Pin  Types,  Break 
Strains,  Guy  Strains,  Spools,  Pin  Strains 
Hewlett,  Clevis  Type  and  Ball-Soeket  Suspension 
Units,  Wall,  Roof,  Floor  and  Apparatus  Insula* 
tors,  all  kinds  of  accessory’  hardware,  etc. 
Thomas  Engineers  will  gladly  cooperate  in  solv* 
ing  any  perplexing  Insulation  proldems. 


Manufacturers  of  high 
and  low  tension  porce¬ 
lain  Insulators  and 
Transmission  Line 
Hardware. 


ESTABLISHED  IN  1873 
INCORPORATED  IN  1892 


LISBON,  OHIO 
U.  S.  A. 


York  London  Boston  Chicago 

Graybar  Electric  Co.,  Inc.  on  the  Pacific  Coa»tt 
Northern  Electric  Co.,  Ltd.  in  Canada 
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FIRE  PREVENTION 


THEFT  STOPPAGE 


YARD  STORAGE 


fArCIDENT  ^VENTION 


V IPERSONNEL  CONTROL 


anchor,  fences 
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Has  great 
dielectric  strength 

This  IS  an  accepted  fact  deter- 
mined  both  by  scientific  experi¬ 
mentation  and  from  actual  ex- 


Does  not  age 

An  analysis  of  glass  insulators 
after  40  years  in  service  failed  to 
show  any  deterioration. 


Is  non-porons 

Providing  both  an  extremely  hard 
glared  surface  and  insulator  body 
absolutely  impervious  to  moisture 
and  the  resultant  variable  dielec¬ 
tric  strength. 


Is  transparent 

Providing  an  easy  and  certain 
method  of  inspection.  Internal 
defects  or  flaws  are  easily  detected. 


Is  always  uniform 

produced  by  standardized  proc¬ 
esses  and  formulae  under  absolute 
control— gives  it  the  same  mechan¬ 
ical  and  dielectric  quality  at  all 


And  costs  less 

both  in  first  cost  and  lastmg 
quality. 


is  best 

for 


medium  voltage  lines 

Both  by  reason  of  its  natural  qualities  plus  those  which 
can  be  imparted  to  it  by  proper  manufacturing  methods. 

Glass  has  fully  met  all  the  requirements  demanded  of  an 
insulator,  operating  up  to  33,000  volts. 

The  natural  qualities  of  glass  for  insulation  are  easily  under' 
stood — its  great  dielectric  strength — its  freedom  from 
aging  or  deterioration- -its  non 'porous  nature — trans' 
parency  and  uniformity. 

Through  extensive  research  and  50  years’  experience  in 
making  glass  insulators  Hemingray  has  developed  practical 
insulator  designs  as  well  as  their  own  process  of  annealing 
and  manufacture  that  assures  maximum  service  from  these 
natural  qualities. 

A  complete  stock  for  emergency 
shipments  on  hand. 

Send  for  catalog, 

HEMINGRAY  GLASS  COMPANY 

Offices  and  Factories 


Muncie,  Indiana,  U.  S.  A. 


AY 
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Protects  the  overhead  circuits 
of  public  utility  companies 
located  in  practically  every  section 
of  the  United  States  ^ 


FIB  REX  Tree  Wire 


is  used  to 
safeguard  service  by  leading  public 
utility  companies  whose  overhead  cir¬ 
cuits  extend  through  trees, 

iVirnary,  secondary  and  arc  circuits  of  FIBREX 
I  ree  Wire  eliminate  possibility  of  swinging  grounds, 
short  circuits  and  leakage. 

h  IBREX  inay  be  insulated  for  any  commercial  voltage. 
The  insulation,  specially  designed  and  properly  com¬ 
pounded,  is  entirely  adequate,  electrically  and  mechani¬ 
cally  for  tree  wire  service.  The  entire  protection,  in¬ 
cluding  the  FIBREX  armor,  is  non-metallic  and  non- 
inductive. 

Send  for  a  sample  and  complete  information. 


A  copy  oi  our 
new  Booklet, 
F  i  b  r  e  X  Tree 
Wire,  will  be 
sent  upon  re¬ 
quest. 


MANUFACTURERS 

201  DEVONSHIRE  STREET,  BOSTON 

BRAXCH  SALES  OFFiri->» 

CHICAGO,  5ti4  W.  Moiiroc  Sf.  SAN  FRANCISCO.  ;«t0  Fourth  SI 
NEW  YORK.  i:i28  B’way.  CLEVELAND,  Union  Trust  B1<1b. 
I’HIL.VDELPHTA.  1227  Firtolity-Philadolphia  Trust  Bnildiri?' 
JAt'KSONVILLE,  1010  Barnett  National  Bank  Buildinff 
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Set  Your  Requirements 


CORY  BUILDS  AN  ANNUNCIATOR 
TO  MEET  THEM 

Practically  every  operating  requirement 
is  met  by  a  standard  type  Cory  Industrial  or  Central 

Station  Annunciator. 

^  • 

Should  you  need  a  special  type,  Cory  engineers  pos¬ 
sess  the  skill,  equipment  and  experience  to  design 
and  build  exacdy  to  your  specifications. 


And  all  Cory  Annunciators  benefit  by  the  adherence 
to  strict  standards  that  has  made  Cory  Marine  An¬ 
nunciators  so  widely  adopted  by  the  United  States 
Navy  and  Merchant  Marine. 

For  further  information  write  for  Bulletin  60-29-A. 


CHAS.  CORY  CORPORATION 

DIVISION  OF  BENDIX  AVIATION  CORPORATION 

68-76  King  Street  New  York  City 

77  • 
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PATO 


Expanding  Anchor 

EVOLUTION 


BETTER  ANCHORS  -- 

BETTER  UNES  ^ 


COPPER -ALLOY  STEEL,  Knobun 
for  ilj  Hi^h  Hejislance  To  Huji,  it 
now  used  exclusively  in  the  manufacture  of 

Ii^proved  Expanding 
Anchors. 


NO  ADVANCE  IN  PRICE! 


T/)b  increased  life  of  COPPER  -  ALLOY 
STEEL  represents  a  3JC  SA.'VI^C  in 
the  cost  of  your  Ejcpandind  Anchors, 


insures 


construction 


Strength  and  security  of 
construction  contribute  ma¬ 
terially  to  economical 
central  station  operation — 
inside  and  out. 


r  oners 


Towers 


Lehigh  Steel  is  meeting  the 
construction  requirements 
of  many  prominent  central 
station  companies.  Every¬ 
thing  from  towers  to  coal¬ 
ing  stations. 


In  considering  your  next 
construction  job,  let  a 
Lehigh  Engineer  quote  on 
your  requirements. 


Steel  Buildings 


Substations 


Qehigh^tructuralOteelQompany 


17  Battery  Place,  New  York,  N.  Y. 


\Vt>RKS;  AI.I.KNTOWN,  TA. 

Atliiiitii,  Ga.  Hostoii.  Mass,  riiu'innati.  Ohiu 

I’hiUulolpliia,  Pa.  Sanford.  N.  C.  Wa>ihin»rton.  I).  C. 


Coaling  Stations 


Power  Plants 
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Two  of  four  Linn 
Tractors  used  by 
the  Phoenix  Util¬ 
ity  Co.  in  con¬ 
struction  of  Ariel 
Dam  near  Wood¬ 
land  Valley  in 
State  of  Washino- 
ton.  I  he  Electric 
Bond  it  Share  Co. 
are  engineers  on 
this  $8,500,000 
dam.  tchich  is  to 
be  iOO  ft.  high 
and  1,295  ft.  long. 


MOVING  MOUNTAINS 


It’s  some  job  to  construct  a  dam  like  the  Ariel — up  near  the  top 
of  the  world.  That's  why  the  contractors  purchased  Linn  Tractors 
to  move  the  mountains  of  dirt.  They  have  the  giant  power  and 
sure  traction  necessary  to  carry  capacity  loads  up  steep  grades, 
and  over  treacherous  surfaces  in  all  weather  and  under  all  condi¬ 
tions.  The  Linns  on  this  job  are  equipped  with  high  speed  reverse 
that  makes  it  possible  to  travel  hack  and  forth  on  passes  where 
there  are  ‘*no  turns.” 

Linn  has  no  weight-carrying  axles  or  axle  hearings — the  exclusive 
roller  chain  assembly  of  its  flexible  traction  transfers  all  weight 
directly  to  the  ground.  Thus  the  Linn’s  stunly  chassis  can  carry 
a  ten  ton  load  profitably  where  trucks  cannot  even  operate. 

Write  for  Linn  surveys  made  by  independent  cost  engineers; 
actual  records  show  the  dollars  and  sense  reasons  for  the  great 
and  growing  use  of  Linns  in  a  wide  variety  of  industries. 


Only  the  Linn  Oflfers  You  All 
These  Advantages: 

1  Pntented  Flexible  Traction  that 
*  grips  any  surface  under  all 

weather  conditions. 

2  Tremendous  hauling  power — 100 
horsepower  to  take  full  advantage 
of  Linn  Traction. 

^  Ten  ton  capacity  on  its  own 
chassis. 


Extra  traction  and 
additional  tow  loads. 


Easy  on  men — steers  like  a  truck. 

Four  speeds  forward — with  four 
speed  reverse  optional. 


LINN  MANUFACTURING  CORPORATION 

Division  of  LaFRANCE-REPUBLIC  Corporation 


Patent  No.  1,270.531 
Patent  No.  1,521,454 
Patent  No.  1,685,641 
Patent  No.  1,685,676 
Patent  No.  1,701,979 
Other  Patents  Pending 


Manufaeturrm  of  .\merlran-I.aPranre  Trucks.  Linn  Tractors,  Kepuhlic  Trucks 
Faetoriif:  .\Ima.  Mich.  Morris,  New  York 
Krprromtrd  in: 

New  York  City  Boston  PItllailelphia  Chicago  Tulsa.  Okla.  Salt  Lake  City  San  PrancUco 

Skowhegan,  Maine  Charlotte.  N.  C.  Pittsburgh  St.  Louts  Omaha.  Nebr.  Denver  Portland.  Ore. 

New  Uaren,  Conn.  Memphis.  Tenn.  Louisville,  Ky.  Kansas  City.  M»  Sioux  Palls.  S.  D.  Jerome.  Ariz.  Spokane 

Baltimore  Jrthiuon  City,  Tenn.  Detroit  Little  Hock.  .Vrk  St.  Paul.  Minn.  L<^  .Angeles 

105  dUeet  dittributort  located  throughout  the  United  Statei  and  19  distributors  located  in  SO  foreign  countries 
Canadian  Linn  Distributors:  Mussens  Limited.  Montreal 
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A  New  Transfer  Switch  a  a  ▲ 

for  Heavy  Duty 

Hufer  and  requires 
iess  space 

Designed  and  devel¬ 
oped  to  meet  limited 
space  requirements,  this 
Triple  Lock  Switch  has  met 
the  approval  of  many  of 
the  country’s  leading 
central  stations  and  con- 
suiting  engineers.  It  is  a 
double  hlade,  single  pole, 
throw  Manu- 

factored  in  capacities  rang- 
ing  from  300  to  1600 

amperes  and  any  voltage  up  to  15,000.  p— — — 

.  u  r  ,  .  “T&M”  PRODUCTS 

1  nese  switches  provide  tor  economical  construction;  _ 

existing  transfer  buses  can  be  used  without  increas-  ^k.  c  u 

.  1  n  •HIT  1  .1  liisconnecting  switches 

ing  the  cell  center  spacings.  Mounted  on  single¬ 
post  insulators  and  6  or  8-inch  steel  bases  they  Transfer  Switches 

require  a  minimum  cell  wiring  assembly.  Selector  Switches 

must  be  manually  released  Feeder  Switches 

This  switch  has  a  positive  locking  feature  in  all  ^  ^  ^  ^ 

three  positions  and  lock  must  be  released  before  it  ‘  *  low  voltage* 

can  be  moved  from  one  position  to  another.  When  Switches 

switch  reaches  new  position  it  automatically  locks.  up  to  20,000  amperes 

The  switch  stick  need  not  be  removed  at  any  time  Choke  Coils 

as  the  relative  inclination  of  the  handle  operates 
the  latch  release.  Potheads 

Thoner  &  Martens  manufacture  a  complete  line  of  Fuse  Cutouts 

switches  for  heavy  duty  and  make  switches  to  meet  any 

.  ,  .  ^  wwr  .,1  I  Ji  1  Send  for  a  Catalog  of 

special  requirements.  We  will  gladly  submit  sugges-  "T&m"  Protiurts 

tions  on  any  particular  switch  problem  you  may  have. 

Thoner  &  Martens 

Manufacturing  Electricians 

463  Commercial  Street  Boston,  Mass. 
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speaking  of  Design  and 
Construction  of  Substations 


Installation  hy 
\\\  V.  PANdBORXE  &  CO. 
Constriirtion  Engineers 
J’hilndelphia,  Pa. 


DOSSER  T 

< - 


In  recent  issues  of  this  paper,  heavy-duty 
Dosserts  with  laminated  base  terminals 
for  2,000,000  c.m.  cables  were  illustrated. 

The  plu)to  above  shows  these  terminals  on 
the  knife  switch  connections  in  rear  of  a 
panel  in  the  rotary  room  of  the  Carlisle 
Street  Substation  of  tbe  P.  R.  T. 
Philadelphia. 

In  the  foreground  you  see  the  Dossert 
laminated  base  lug  ami  the  Dossert  angle 

DOSSERT  &  CO.,  n.  B.  Lo) 


lug  giving  a  workmanlike  finish  to  the 
Installation. 

In  designing  station  layouts,  engineers  will 
find  the  Dossert  Line  most  helpful  in  lay¬ 
out  as  well  as  installation. 

And  the  Dossert  plant  is  always  at  the 
service  of  engineers  in  producing  specially 
designed  Dosserts  for  special  applications. 

Book  showing  the  complete  line — also  con¬ 
taining  valuable  data  on  wires  and  cables 
— sent  on  application. 

,  Pres.,  242  W.  41st  St.,  New  York 


Ifs  a 

DOSSERT 


S2 


KLKC'rRlCAl.  \\(m.\)—Scf^tci,ibcr  27,1030 


Let  us  send  you  the  booklets,  “A.  C. 
S.R.  Sag  Tension  Calculations”  and 
“A.C.S.R.  Electrical  Characteristics”. 
Address  ALUMINUM  COMPANY 
of  AMERICA;  2438  Oliver  Building, 
PITTSBURGH,  PENNSYLVANIA. 


ALUMINUM  CABLE 


ng 


Wet  Snow  is  the  loadi 
hazard  on  this  line  .  .  . 

temperatures  vary  from  minus  10°F. 
to  plus  105°F.  f  f  f  Y  Y 

This  is  the  Clarksburg'Parkersburg  Line  of  the  Monongahela^ 
West  Penn  Public  Service  Co.  System.  Strung  across  the  Ap¬ 
palachian  Mountains,  the  line  is  subject,  during  late  winter 
and  early  spring,  to  heavy,  wet  snow  loading.  In  addition,  it 
is  exposed  to  temperature  variations  of  from  minus  io°F.  to 
plus  io5°F.  To  meet  these  conditions,  A.C.S.R.  336,400  cir. 
mils — 26  aluminum  strands  over  7  strands  of  steel — was 
used.  The  line  is  a  132  K.V.,  3  phase  single  circuit.  Average 
spans  are  1048  feet;  maximum,  1890  feet. 

Crossing  mountains,  rivers,  plains — in  every  type  of  terrain 
— A.C.S.R.  brings  remarkable  economy  and  savings.  Its 
steel  core  provides  great  strength,  its 
Alcoa  Aluminum  strands  combine 
light  weight  with  high  conductiv¬ 
ity.  Result — dead-load  of  wire 
reduced  to  the  practical  minimum 
and  a  high  factor  of  safety  obtained. 

Using  A.C.S.R.  you  can  have: 
longer  spans  for  the  same  sag;  or 
lower  structures  for  the  same  span. 

Alternatively  you  will  secure  a  high 
factor  of  safety  in  the  same  span  for 
the  same  sag. 


ALCOA  ALUMINUM 


September  27, 1930— ELECTRIC AL  WORLD 


83 


1.0W 

^»«rtvftl^  %p^A*4k  ♦«•«««  'ytkft  '«v«fkk^ 
tik«TAl  %t*tp 

nMi^k  k« 

A'»»k«k»cc 


^Fvcs«%k«vA^  »^k4tv  t»  ^f«vVA* 

••I  Aifcet*  ^t%w^A  CtiUflkfiA  w»«li»rt. 


yTk«  tnA  All  la^trinftMtAti^n  4«lA«^ 

'  tt  k«^kV  of  Ctv^vio^or  VKwk  AkA 

tvMm«  of  AkcKlA'icr  awA  AAfinitAl^ 
CvoopA^A  A»tf  AMCA  • 

^Ktva  itftOMiOkVAA 

•«^  t^lkOkA  A«iA 

>nv«^A*A  wttk  v«*n«okkA 
totvokkoAv^W^ov  \»Ou.\A¥«m  •« 

AoilO»  A*«kAl«  AT  msTklOkVtovk 
•««  aH  of  wev  c««io. 

..YoTiAto.  Cof  ko«  c«k«t«A  twOTklflktVoTt 
^OftA  VKrwOwk. 

l«MklAtV«^TwAAO. 


Atqk  voltAAA  A«O0  to  At«c« 
OkwA  fOTw*  Acf 'in«fc 
oil  AykCko. 


Wagner  builds  a  full  line  of  Transformers.., 
Power,  Distribution  and  Subway.  Write  for  details. 

WAGNER  ELECTRIC  CORPORATION 

6400  Plymouth  Ave.,  St.  Louis 

Sales  and  Service  in  25  Principal  Cities 


PRODUCTS  .  .  FANS  .  .  .  DESK 

TRANSFORMERS  .  .  POWER  .  .  .  DISTRIBU1 
MOTORS  .  .  .  SINGLE-PHASE  .  .  .  POLYPHASE 


61-6734-7 

F.LECTRir.M.  WORLD— .V, -V. 


wa^azr 


Quality 


Built  to  Give 
Uninterrupted 
Service 


Wagner  Transformer  Coils  are  carefully  and 
iW^  thoroughly  insulated  ....  mechanically  sub¬ 
stantial  and  electrically  safe  ....  The  diagram 

fis  illustrative  of  Wagner  coil  ventilation  ....  the 
manner  of  applying  insulation  material  to  ob- 
tain  low  voltage  per  turn  and  per  coil  . . . . 
assuring  long  life  and  uninterrupted  service. 


operating  the  largest  malleable  iron 


foundry  in  the  country. 


Customers  Have  Confidence  in  Our  Ability/ 


PENNSYLVANIA  Heavy  Duty  TRANSFORMERS 


Designed  to  Most  Rigid 
Specifications,  Built  for 
Most  Severe  Service 

A  thorough  knowledge  of  the  latest 
developments  in  the  design  and 
construction  of  power  trans¬ 
formers  was  not  sufficient  for  the 
production  of  the  transformer 
shown  at  the  left.  A  cureful  study 
was  made  of  load  and  voltage 
stresses  in  transformer  and  reactor, 
balancing  of  heavy  secondary  multi¬ 
ple  circuits,  bracing,  ventilating, 
and  alternating  the  secondary 
leads,  and  the  necessary  cooling  to 
take  care  of  heavy  overloads. 

Two  such  transformers  are  now 


Pennsylvania  Transformers  were 
selected  because  they  incorporate 
the  very  desirable  combination  of 
circular  coils,  for  strength,  and 
vertical  oil  ducts,  for  cooling. 

All  Pennsylvania  Transformers, 
from  the  smallest  to  the  largest  are 
built  on  this  principle. 


I*!" 


k 


VJ 


r 


V 


n 


Saleg  Representatives 

BIRMINGHAM — RBBERT  &  KIRKMAN  CO..  331  Brown-Marx  BIiIr..  BlrminKham.  Ala. 

BOSTON — ARTHUR  H.  ABBOTT,  INC..  88  Broad  Strrrt.  BoHton,  MaHH. 

CHICAGO — d.  W.  MURPHY  CO..  431  S.  Drarboni  St.,  ChiraKO.  III. 

CLEVELAND — GORDON  H.  GILDERSLEEVE.  4.39  Trr  ninal  Tower  Bid);..  Clexelund.  O. 

DirTROIT — PENNSYLVANI.A  TRANSFOR.MKR  COMPANA',  3315  Dime  Bank  BuildiiiK.  Detroit.  Mieh. 
HARTFORD — ARTHUR  H.  ABBOTT.  INC..  64  Cambridtce  Street,  Elmwood.  Conn. 

MADISON — WILLIAM  4.  HUGO.  P.O.  Box  404,  Madison,  Wis. 

MINNEAPOLIS — JOHN  .A.  CL.ARK  ELECTRIC  CO..  607  Foshay  Tower.  Minneapolis.  Minn. 

NEW  YORK — LEE  SKIPW  ITH  &  CO.,  INC.,  369  Lexington  Are..  New  York,  N.  Y. 


The  transformer  on  the  flat  ear  weighs  90,000 
lbs.  It  is  rated  63.'>0  kva.,  3.5  eyrie,  13.4M)0  volts, 
three  phase,  primary,  3.300  voits.  two  phase, 
serimdary,  and  was  buiit  for  a  large  ehemirul 
rompaiiy. 

It  will  be  to  yonr  interest  to  rereive  one  quota¬ 
tions  on  your  future  transformer  requirements. 


Bulletin  104  will  be  gladly  supplied. 


PENNSYLVANIA 
TRANSFORMER  CO. 


38th  Street  and  A.  \,  R.R..  Pittsburgh,  Pa. 
Telephone: — .Atlantir  3078 
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CreosotedYellowPine  Poles 


GALVESTON.  TEX. 


f.,-vh.K  KHJS  DIMUUU  Ifl* 


^GraybaR^ 

IXfit  IKIC  COMJ'ANN 

I'.'mmii  II I  i^i|||P>r.  ■'■*-, 


<^.‘s  m 


*.  m  - 


*-  •  irtT  t 


UP  S28I 


-♦r'  . 


Prompt  shipment  of  poles,  roofed  and  gained  to  meet  your  special 
needs— poles  ready  for  the  hole  upon  arrival— can  be  depended  upon 
from  IntemationaL  The  large  stock  always  on  hand— an 
adequate  crew  of  skilled  pole  framers  make  quick  shipment  a 
positive  assurance.  Quality  in  poles— in  treatment— in  preservative 
is  paramount  to  International. 

v^tTN.  Large  and  small  orders  carefully  executed. 

yX  International  Creosoting  &  Construction  Company 


International  Creosoting  &  Construction  Company 

General  Office:  Galveston,  Texas 
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NO  FUSS  -  -  NO  BOTHER 

and  a  Substantial  Saving 

with 

Westinghouse 
Steel 

Switchboards 


Front  view  of  dead -front,  dead-rear  steel  switchboard. 
Note  flush-type  instruments  at  top  of  panels. 


WHEN  Westinghouse  steel  switchboards  are 
delivered  at  your  generating  plant  or  sub¬ 
station,  your  installation  time  is  measured  in  minutes 
instead  of  hours,  as  compared  with  less  modern  types 
of  boards.  The  reason  is  that  steel  boards,  because 
of  their  light  weight  and  strength,  are  completely 
assembled,  wired  and  tested  at  the  factory  before 
shipment.  All  that  remains  for  you  to  do  is  to  set 
the  board  in  place  and  make  the  external 
connections. 


t  ront  view  of  steel  bench  board  using  flush-mounting,  illuminated-dial, 
type  W  instruments. 


Then,  too,  all  vertical  wiring  is  eliminated 
from  the  back  of  the  board.  It  is  carried 
in  vertical  wiring  channels  formed  by  the 
panel  sides.  There  are  no  panel  mounting 
bolts  to  obstruct  the  front  surface,  and  no 
supporting  frame  to  set  in  place  before 
installing  the  switchboard.  And  the 
stretcher-leveled  steel  takes  a  smooth  finish 
in  black  or  other  colors,  if  desired. 

D.  M.  F.  5181  gives  complete  information 
on  these  switchboards.  Request  a  copy 
from  our  nearest  office. 


Service,  prompt  and  efficient,  hy  a  coast -to -coast  chain  of  well-equipped  shops 


IVestin^ouse 

TUNE  IN  THE  WESTINGHOUSE  SALUTE  OVER  N,  B.  C.  NATION-WIDE  NETWORK  EV  ERY  TUESDAY  E>/ENING 
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UV(»i  Uitl 


Service,  prompt  and  efficient,  by  a  coast-to-coast  chain  well- equipped  shops 


- - - 

W^tin^oiise  ^ 

TUNE  IN  THE  WESTINGHOUSE  SALUTE  OVER  N.  B.  C.  NATION-WIDE  NETWORK  EVERY  TUESDAY  EVENING 


ELECTRICAL  WORLDS ept ember  27, 1920 


A.  Contactless 

line -drop  COMPENSATOR 


R.  Lang,  have  you  seen  the  new 
XV JL  line-drop  compensator  for  our 
induction  feeder  voltage  regulator? 
This  new  type  RC  compensator  is 
even  better  than  the  KC  type  with 
which  you  are  familiar. 

“It  has  no  contacts  of  any  sort  .  .  • 
nothing  to  wear  or  burn  or  to  give 
trouble.  Think  what  this  means  to  you. 

“How  do  you  eliminate  contacts?” 
asked  Mr.  Lang. 


“Two  miniature  induction  regulators 
do  the  trick — so  simply  that  it’s  a 
wonder  no  one  thought  of  it  before. 


“These  miniature  regulators  give 
smooth  adjustment  (no  steps)  from 
zero  to  24  volts  both  resistance  and 
reactance.  And  the  circuit  cannot  ac¬ 
cidentally  open  due  to  poor  contacts.” 


Write  our  nearest  sales  office  for  complete 
injormation  regarding  this  remarkably 
improved  compensator. 


Wwtinghouse 


24WIIS 
■U(  KSKTtlCF 
CeUKKSHlOK 
MJWSRts 

CONTtCi 

cscttj  wirs 


COMftNSATOli 


Z4KIIIS 
MI  lUCIWCt 

cowwynoH 
tocrcus 
STru  mmern 


FOR  mm 


RECUUTOR  RELAY 


lYPECH 


- -  Of  RdtPlIui  IltMSrwUltR 


UWK  KOU 


Type  RC  (rotary  con¬ 
tactless)  line-drop  com¬ 
pensator  for  induction 
feeder  regulators. 


TURBINE  pays  for  itself 

in 


years 


Westingbouse  5000-kw,,  Turbine-gener¬ 
ator  Unit  installed  at  tbe  Cbase  Metal 
Works  plant  oj  tbe  Cbase  Companies, 
Inc.,  Waterbary,  Conn. 


The  Chase  Companies, 
Inc.,  Waterbury,  Conn., 
recently  modernized  their  power  plant 
equipment  and  installed  a  5000-kw.  bleeder 
condensing  Westingbouse  turbine-gener¬ 
ator  unit. 

The  steam  that  operates  the  turbine  for 
power  generation  is  again  used  in  process 
work,  for  heating  boiler  feed  water  and  the 
plant.  The  economies  effected  by  this 
arrangement  will  pay  for  the  entire  unit 
within  three  years. 

This  is  another  example  of  the  greater 
economy  gained  by  the  installation  of  a 
Westingbouse  turbine  when  power  genera¬ 


tion  is  combined  with  process  steam  supply. 

Engineers  are  available  at  our  nearest  office 
for  consultation  on  effecting  economies  in 
your  plant. 


Diagrammatic  arrangement  tbe  beat 
balance  of  tbe  turbine  illustrated  above. 
Steam  is  bled  from  tbe  turbine  at  three 
points,  for  use  in  beating  boiler  feed 
water,  process  work  and  plant  beating. 


Service,  prompt  and  e^cient,  by  a  coast -to -coast  chain  of  well- equipped  shops 


W^tin^ouse 


TUNE  IN  THE  WESTINGHOUSE  SALUTE  OVER  THE  N.  B.  C.  NATION-WIDE  NETWORK  EVERY  TUESDAY  EVENING. 
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ECONOMY 

in 

DESIGN  AND 
CONSTRUCTION 

CELL  STRUCTURES 
AND  CELL  DOORS 

INGINEERS  who  are  seeking  economies 

_  today — and  who  isn't^-can  be  assured  of  a 

most  economical  and  well  constructed,  complete 
cell  structure  job  through  this  organization. 

Whether  you  want — 

DURITE 

TRANSITS 

or  STEEL  STRUCTURES 
we  can  supply  your  needs. 

Also,  being  the  largest  suppliers  of  cell  doors, 
we  are  logically  in  the  most  favorable  position 
to  help  you  cut  down  part  of  your  distribution 
system  costs. 

An  opportunity  to  figure  on  your  next  cell 
structure  or  cell  door  job  will  convince  you  of 
the  economies  that  can  be  effected. 

GENERAL  CELL  STRUCTURE  CORE. 


BOXTOX 
K.  Ruuichrr 
40  Court  8t. 


Division  F.  R.  GREENE  &  CO.,  Inc. 
215  Fourth  Ave.,  New  York,  N.  Y. 


rillLADKLI'llIA 
r.  T.  Bradiry 
^101  Clietitiiiit  8t. 


KAXKIX-IU'TXEY  ('OKI*..  .‘{(JOtt  Kiirlid  Ave..  Cleveland.  Oftieen  uImo  in  PittHburKli,  Detroit,  Cinelnnatl 

THE  LARGEST  MANUFACTURER  OF  CELL  DOORS  IN  THE  WORLD 
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FEAHM" 


VIBRATING -REED 


No  Belts — No  Gears 
No  Electrical  Connections 

SIMPLY  mount  the  “Frahm”  Tachometer 
on’  the  machine — in  almost  any  con¬ 
venient  location — and  that  is  all  there  is  to  it. 
It  will  operate  for  “years  on  end”  and  does  not 
even  have  to  be  oiled. 

For  many  years  our  “Frahm”  Vibrating-Reed 
Tachometers  have  been  standard  equipment 
on  steam  turbines,  high  speed  pumps,  blowers, 
etc.,  for  speeds  between  800  and  12,000  r.p.m. 
They  are  specified  by  engineers  who  l^now,  and 
are  used  by  all  turbine  builders.  Made  in 
both  round  and  rectangular  patterns  for 
stationary  mounting  and  also  in  a  smaller  case 
for  hand  use.  Write  for  descriptive  Catalog 
1240-W. 


No  Pivots — No  Jewels 
No  Rotating  Parts 

IT  is  significant  that  many  switchboards 
which  carry  ammeters,  voltmeters  and 
wattmeters  of  various  well-known  makes  are 
alike  in  one  respect, — the  frequency  meters  on 
them  are  “FRAHM.” 

These  unique  instruments  are  specified  and 
used  by  engineers  who  appreciate  quality  and 
who  require  dependable  accuracy.  They  are 
unaffected  by  temperature  changes  or  by 
wave-form,  they  hold  original  calibration  in¬ 
definitely,  and  rarely  need  repair. 

“Frahm”  Frequency  Meters  are  made  for  all 
frequencies  from  15  to  120  cycles,  with  one 
and  two  rows  of  reeds  and  in  both  switch¬ 
board  and  portable  types.  Write  for  new  de¬ 
scriptive  Bulletin  1270-W. 


JAM  E$,(^  BIDDLE 

I  ELECTRICAL  INSTRtMENTS I 

I - - 1:::: - \ 

1211-13  Arch  St.  Philadelphia 


'MeKBer,”  “Mpb”  and  “Su|MT-MeB”  “Megner”  and  “Meg”  Frahm  Vihratiiig-Keed 
Insulation  TeNting  InstriiinentN  Dirert-Keuding  Oliniineters  Fre«|ueiio.v  Meters 
“Megger”  tiround  Tester  Dionie  Water  Tester  and  Taehonieters 


Jagalii  Rheostats  Jagahi  Hand 

and  Kesistanee  Boxes  Taehonieters,  Tarhoseopes, 

I’reeision  Potentiometers  and  Speed  Indicators 

Siemens  &  llalske  Precision  Instruments  and  tlscillographs 
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The  Type  PM-I2  oscillograph  with  film  bolder  in  place 
for  photographing  recurrent  phenomena 

(Right)  The  Type  PM-I2  oscillograph,  with  viewing  screen,  as 
ordinarily  used  in  classroom  demonstration 


This  new  two -element 


m 


JOIN  US  IN  THE  GENERAL 
ELECTRIC  PROGRAM,  BROAD¬ 
CAST  EVERY  SATURDAY  EVE¬ 
NING  ON  A  NATION-WIDE 
N.B.C.  NETWORK 


OSCILLOGRAPH 

is  a  simple,  portable 
instrument 


This  portable  oscillograph  is  self-contained,  and  weighs 
only  30  lb.,  including  the  accessories  in  a  built-in 
compartment. 

It  is  an  entirely  new  design  for  observing  and  photograph¬ 
ing  the  wave  shapes  of  the  circuit  current  and  voltage,  just 
as  an  ammeter  and  a  voltmeter  indicate  the  effective  value  of 
current  and  voltage. 

For  use  in  the  field,  in  the  laboratory,  or  in  the  classroom, 
this  oscillograph  is  truly  portable,  shows  wave  forms 
in  proper  phase  relation,  and  is  so  simple  that  anyone  can 
operate  it. 

The  case  is  of  high-grade  walnut. 

Described  in  Bulletin  GEA-j2opA. 


610-52 


GENERAL  ELECTRIC 

SALES  AND  ENGINEERING  SERVICE  IN  PRINCIP  AL  CITIES 
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20  YEARS'  EXPERIENCE- 
FULL  EQUIPMENT- 

At  Your  Service  for  Steel  Tower  —  Wood  Pole  — 

Or  Underground  Transmission  Line  Construction 

"  , 

\ 

•  ■  ,  .  .i-  V 

krTAHE  Kelso-Wagner  Co.  is  ready  to  j 

X  provide  for  you  quickly  a  complete,  // 

thoroughly  experienced,  ably  directed  /Ta 

transmission  building  service. 

Our  service  is  well  organized  and  well  ^ 

trained  through  years  of  experience.  5 

It  saves  you  money,  and  no  end  of  grief  /  y 

and  trouble  by  taking  over  the  whole  job. 

You  do  not  have  to  search  for  men,  build 

^ - organize  crews — your  line  crews  can 

kept  to  minimum. 


You  may  purchase  materials,  'or  our 
organization  will  make  all  purchases 
according  tc|  ylfmr  specifications. 

Let  our  OTgineers  confer  with  you  on 
your  next  job— we  will  furnislnan  estimate 
for  the  complete  job— steel  tower — wood 
pole — underground— or  substation. 

WRITE  TODAY 
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HELPING  WINTER  BROS,  COMPANY 
TO  GREATER  PRODUCTION 


IN  the  plant  of  Winter  Bros.  Company  of  Wrentham,  Mass.,  famed  as  makers 
of  high  grade  tools,  one  “Globar”  Equipped  Sentry  Furnace  equals  the  pro¬ 
ductive  capacity  of  four  oil-fired  furnaces. 

Here  again  we  have  an  example  of  the  high  efficiency  of  high  speed  steel  heat 
treating  by  electricity  and  again  an  evidence  of  the  effectiveness  of  Globar  Brand 
Electric  Heating  Elements — a  combination  that  assures  a  clean,  uniform,  con¬ 
trolled  heat;  a  uniformity  of  product;  a  superior  quality  of  tools. 

Globar  Brand  Electric  Heating  Elements  literally  make  high  speed  steel  heat¬ 
ing  temperatures  possible. 

When  planning  future  production  schedules  it  will  pay  you  to  investigate 
Globar  Brand  Electric  Heating  Elements. 

r  In  the  meantime  our  Sales  Engineering  Department  7 
I  will  gladly  assist  on  any  problem  of  electric  heating  I 


GLOBAR  CORPORATION,  Niagara  Falls,  N.  Y. 

(  A  SUBSIDIARY  OF  THE  CARBORUNDUM  COMPANY  ) 

Pacific  Abrasive  Supply  Co.,  San  Francisco  and  Los  Angeles 
Williams  &  Wilson,  Ltd.,  Montreal -Toronto,  Canada  Steinmetz  &  Company,  Philadelphia 


(iSlobAT  in  th«  trade  name  iriven  to  non-metalUe  electrical  heatinf;  and  resiatance  \ 

materiala.  and  to  other  producta  of  Globar  Corporation,  and  ia  ita  excloaive  property.  / 


SEE  Our  Exhibit  at 
National  Metal  Congress— Space  53 
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activities. 


.  » *  >, 


1«Ei  MEETING  GROUND,  H«ERE 
l^'.fNlEliESIR  ori^  ARE'SERt^D 


.In  InuMual  'ri.« 

«/  customer  is  served  to 

an  unusual  degree  in 
the  development  of  the 
industrial  lighting  load.  The  immediate 
and  continuing  benefits  that  accrue  to 
plant  management  and  workers  through 
better  lighting  makes  this  phase  of  cen¬ 
tral  station  business  building  close  to  the 
ideal  in  altruistic  service. 


Than  ji,  practically  every 

Halt  at  thv  center  of  industrial 

hxIntlnM,  activity,  more  than 

ttattar  I  u 

lighting.  This  IS  not 
because  of  negligence  or  indifference 
upon  the  part  of  industry.  Rather  it  is 
because  many  industrial  executives  have 
not  realized  how  far  short  of  accepted 
Standards  their  plant  lighting  really  is. 


"/"r""**'  Industrial  lighting  is 

*f  ntf  classification  of 

.  .  . 

stern  necessities  when 
industry  is  pointing 
toward  economy  in  production  cost,  use 
of  space  and  strengthening  of  employe 
morale.  And  one  200-watt  lamp  burn¬ 


ing  for  300  working  days  or  two  200- 
watt  lamps  burning  for  4  hours  over  the 
same  period  will  bring  in  the  same  load 
as  all  the  lamps  and  a  lot  of  appliances 
in  a  residence  installation. 


Or/i««r  While  adding  to  the 

f;.  'V*'"/*  central  station  load, 

ar^  Uanatlia,!  eleancal  Contrac¬ 
tor,  the  lobber  and 
the  manufacturer  of 
lighting  equipment  all  participate.  The 
graph  above  shows,  relatively,  fl}  the 
value  of  reflectors  sold;  {2}  the  value  of 
wiring  devices  sold;  {i)  the  value  of  the 
wiring  installed,  and  {4)  the  increased 
income  to  the  central  station  in  a  typical 
better  lighting  campaign. 


Illlllllllllllllllllllllllllllllllllilllll 
lllllllll||||||||||||||||||ii!n>1lllll>!! 
Ill  mill  iiiiiiiiiiiiiiiiii  mill  mill  iii 
iiiiiiiiimiiiiiiiir:::::mmmiiiiii 

|lll||||||||||||J!»!SJIIIIIIIIHI 

||||||ESQ33BX3sBuBSan 


ISSIIIIII 


tAuhi 

.1# «/.•«•*»  Hattar  ,  •  .  ,  •  j 

Warh  lished  beyond  any 

doubt  that  an  increase 
in  lighting  intensity, 
at  a  very  reasonable  percentage  of  the 
payroll,  is  invariably  followed  by  low¬ 
ered  production  costs  or  other  tangible 
and  more  or  less  intangible  advantages 
or  both.  The  graph  above  shows  how 
the  production  curve  fluctuated  with  the 
increase  and  decrease  of  lighting  inten¬ 
sity  in  one  plant,  where  over  a  15 
months’  test  it  was  clearly  shown  that  a 
2  5  percent  increase  in  production  per 
employe  was  secured  at  a  cost  of  2  per¬ 
cent  of  the  payroll. 


Better 

Li^ghting 


Increased 

Production 

Lower 

Production 

Costs 

Less 

Spoilage 

Fewer 

Accidents 

Improved 

Morale 

Less 

Labor 

Turnover 


These  are  the  material  benefits  that  flow 
from  better  lighting — the  demonstrated 
and  understandable  things  that  make  for 
an  appreciation  of  the  mutuality  of  inter¬ 
est  between  the  service  of  the  light  and 
power  company  and  the  industrial  com¬ 
munity  it  serves. 


With  the  lengthening  of  the  periods  of 
natural  darkness  and  the  greater  instabil¬ 
ity  of  daylight  during  the  months  imme¬ 
diately  before  us,  the  betterment  of  the 
lighting  system  in  factories,  semi-indus¬ 
trial  plants  and  other  commercial  places 
becomes  of  foremost  importance. 

We  pledge  our  hearty  support  in  the 
better  lighting  program  of  the  Industrial 
Lighting  Committee  of  the  Society  for 
Electrical  Development.  On  request  we 
will  be  glad  to  send  to  light  and  power 
companies,  electrical  leagues  and  other 
organizations  full  information  on  our 
own  program  for  participating  in  these 


Benjamin  Electric  Mfg.  Co. 

General  Officer  and  Factory: 

DES  PLAINES,  ILLINOIS 

<Cliic.|[0  Suburb) 

Divitional  Officer: 

New  York  Chicago 

247  W.  17th  St.  Ill  N.  Canal  St. 
San  Francisco,  448  Bryant  Street 
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TRAOF  MARK 


VARTEX  Seamless  Bi'/s-cut  Tapes 
Wrap  Smoothly  Without  Lumps 


THE  PEAK  OF  QUALITV 


lis  VARTEX  Trade 
Mark  is  on  every  package 
and  roll  of  tape  or  fabric. 
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The  VARTEX  Factory  at  Woodbridge,  N.  J. 


NEW  JERSEY  WOOD  FINISHING  CO,  INC 

FOUNDED  1907 

ELECTRICAL  INSULATION  DEPARTMENT 

Woodbridge  New  Jersey 


V'ARTEX  varnished  textiles 
also  include  yellow  and  black 
varnished  cloth  in  36  inch  rolls 
and  yellow  and  black  straight 
init  tape  in  rolls  of  specified 
width. 


15  IAS-CUT  tapes  with  sewed  seams  cannot  be 
made  without  some  excess  thickness  at  every 
seam.  These  thickened  places  make  little  lumps 
and  prevent  uniform  wrapping,  which  weakens 
the  dielectric  value  of  the  insulation.  Lumpiness 
cannot  be  eliminated  in  any  tape  with  seams. 

So  VARTEX  bias-cut  tapes  are  made  without 
seams.  From  end  to  end  they  are  uniform  and 
therefore  wrap  smoothly  and  easily  to  make 
perfect  insulation.  zzizz 

VARTEX  Seamless  Varnished  Bias-Cut  Insulating - 

tapes  are  made  both  yellow  and  black  in  any 
desired  width  and  cost  the  same  as  sewed  seam 
tapes  of  the  same  thickness  and  width.  Specify 
them  for  all  new  work  and  for  the  repair  work 
done  on  cables,  motors,  generators,  transformers’ 
and  other  electrical  machinery. 


Railroad  a>.  i  Airport  IJKlitinK 


STATES 


►  “I 


Time 


mi0ir 


For  the  Automatic  Time  Control  of 

Flood  Lighted  Buildings  .  .  .  Illuminated  Signs  .  .  .  Street  Lighting  .  .  . 
Landing  Field  Lighting  (Boundary  Lights,  Beacons,  Directional  Lights)  .  .  . 

Railroad  Station  and  Platform  Lighting. 


S  rATES-SAIA  Time  Switches  are  playing  a 
prominent  part  in  many  new  lighting  problems. 
Daily,  these  switches  are  being  selected  to  control 
many  of  the  world’s  important  lighting  jobs,  be¬ 
cause  of  the  features  that  have  made  these 
switches  known  as  the  “world’s  finest.’’ 


StrrH,  Park  and  Boulevard  IJichtlnK 


^TATES  ^IME  ^^WITCHES 

— “the  finest  in  the  W arid.’’ 

Write  to— 

The  STATES  Company 

43  New  Park  Ave.,  Hartford,  Conn. 

Branches  in  Many  Cities 


T.vpe  HTSA  HIkIi  tension 
time  Hwitrli. 

Illustration  shows  past  aluminum 
cover  lieInK  reinoreJ  from  clwk. 
motor  anil  dial.  Made  In  ra¬ 
pacities  ui>  to  8000  volts. 


Tvpe  Z  with  uNtronomiral 
dial. 

Made  in  n  to  200  amp.  capacity 


Your  careful  attention  is  called  to  the  following: 


1.  All  STATES  time  switches  are  self-windin{( — elec¬ 
trically  motor  wound — fully  automatic. 

2.  The  motor  has  no  carbon  brushes,  no  revolvinit 
armature,  no  make  or  break  contacts. 

3.  Fifteen  jewel  watch  movement,  invar  balance  wheel 
— operates  accurately  in  all  kinds  of  weather. 

4.  Revolving  switch  movement  on  both  high  and  low 
tension  models.  Quick  make  and  break  action. 

5.  May  be  equipped  with  the  astronomic  dial  which 
automatically  adjusts  itself  to  keep  in  step  with 
changing  sun  time. 

Catalog  No.  4,  Sec.  I,  describes  the  STATES-SAIA 
low  tension  time  switches,  and  Catalog  No.  4,  Sec.  2, 
describes  the  high  tension  time  switches.  Send  for 
your  copy  today. 


Illuiiiiiiatrd  Signs 


KERP- 
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The  above  illustration 
shows  a  four  circuit 
enclosed  branch  cut¬ 
out,  wired  and  attach¬ 
ed  to  the  combination 
range  and  meter  switch. 
A  two-circuit  branch 
cutout  can  also  be 
supplied. 


\o.  I84‘rj-4W 


The 

•TIRCLE 


MAtJNKTIC  &  MAM'AI.I.V 
tU'KRATED  MOTOR  ST.ARTIXJ 
SWITCHES 

TYPE  “A”  INDISTRIAI, 
SWITCHES 
MOTOR  CONTROL 
SWITCHES 
TYPE  “C”  SWITCHES 
ENTRANCE  SWITCHES 
METER  SERVICE 
SWITCHES 
SPECIAL  SWITCHES 
PANELBOARDS 
SWITCHBOARDS 
S.AFE-CONVERTI-Fl  SE 
“^rSS-WA" 

(The  Copper  Bar 
DiNtributJon  S.vHtem) 
“FLEX-A-POWER” 


(The  ronvenience  outlet  for 
Power  in  InduHtr.v) 
“CON'TROLITE” 


(The  Theotre  Control 
Board) 

and  other  devirett — all  lUted 
in  CataloK  No.  14 


A  New  Member  of 
The  ‘‘Circle  T”  Line 

A  Combination  Range 
and  Meter  Service  Switch 

In  this  Combination  Switch,  Trumbull 
has  combined  a  range  switch  and  meter 
service  switch  in  a  single  housing.  The 
two  range  circuit  and  the  two  line  fuses 
are  mounted  on  a  single  slate  base. 

Interlocked  for  safety,  the  fuse  cover  can¬ 
not  be  opened  till  the  switch  is  thrown  off, 
neither  can  the  switch  be  closed  until  the 
fuse  cover  is  shut. 

The  third  wire  for  the  line  and  range  cir¬ 
cuits  is  taken  from  a  neutral  terminal  at 
the  base  of  the  switch. 

Branch  circuit  cutouts  can  be  attached  by 
means  of  a  single  screw  through  the 
knockout. 

Incorporating  the  sturdy  qualities  of 
“Circle  T’’  manufacture,  this  new 
Trumbull  switch  solves  many  electric 
range  switch  problems. 


Sold  Through  Wholesalers 


THE  TRUMBULL 
ELECTRIC  MFC.  CO. 


A  (;kneual  rlbctbic* 


«>  K  (i  A  N  I  7,  A  T  I  (I  X 


Branch  Panelboard 
and  Switchboard 

Factory  at  Ludlow. 
Kentucky 

NEW  YORK 
803  Lincoln  Bld^'. 

BOSTON 

1002  Statler  Bld^. 


PLAINVILLE 

CONN. 

PHILADELPHIA 
.M 1-510  N.  Broad  St. 

ATLANTA 


A.  G.  Ele«-tric 
Mftr.  Co.,  Division 
Branch  Panelboard 
and  Switchboard 
Factories 

Los  Antreles  Seattle 
CHICAGO 

2001  W.  Pershintr  Rd. 
DETROIT  BRANCH 
41.5  Brainard  St. 
SAN  FRANCISCO 
432  Fourth  St. 
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R.  W.  CRAMER  &  COMPANY,  Inc.  67  Irving  Place,  New  York 


SAUTER  TIME  SWITCHES 


ZME  Typ*  IS  Aap.  S  pole  40 

4i«P  iMUid  WOOBd  clock 


’zinyr^4o  amp^  2  poi*.  AomUc 
llatecir  hlOili.  clock 


Zll  40  n  Type  2  pel*  40  Amp.  ZMO  Tfpe  100  Avp.  2  pole,  eelf-wtodte 
1244S0ii«to  eteck^oaiMkewitcb 


1\0]*0  d. 

Standardised  SAUTER. 
for  every  Time  Switch  cJoh; 

The  Sauter  principle  of  standardiza¬ 
tion  of  main  features  in  all  types  has 
definitely  established  its  superiority 
in  over  a  hundred  thousand  installa¬ 
tions  today.  A  standardization  which 
means  more  simple,  and  economic 
instaUation,  and  lower  maintenance. 

The  Sauter  has  an  UNEQUALLED 
SERVICE  RECORD  in  actual  operation 
...  a  record  of  accuracy,  dependa- 
hility,  and  durability  beyond  com¬ 
pare.  That’s  why  more  Sauter  Time 
Switches  were  manufactured  last  year 
than  any  other  high-grade  switch. 

Universal  Application  A,  C.  and  D,C, 

.  Write  for  Ccdalog 


Switches 


S.1S— n  Type.  U  Amp. 
2  pole  14  imj  key.wouad 
dock,  100/2S0  Tcdu 


HZ  44/25-41  Type  wttkMMWMBic  dial  2A600 
Volta  25  Aaap.  2  pole 


40  day  Key-wooad  Coaiaet 
■Mkiog  dodc  for  demand 


ZM  7S-.2  pole  type  in  aab> 
metaiMe  koniing 


Tyjfmi  2  Amp.  1  pole  m|A 
.arfaiB^  witk  mt^Bnaniit  iHat 


G*C*A.  Fuse  Plug  Puller 


The  G.C.A.  Fuse  Plug  Puller  will  remove  and 
replace  all  types  of  primary  cut  out  and  pole  line 
fuse  plugs,  both  of  the  straight  pull  down  and  the 
quarter  twist  types.  It  may  be  attached  to  the  same 
sectional  handle  that  is  used  with  the  G.C.A.  Lamp 
Replacer.  No  need  for  the  line  man  to  carry  two 
handles. 


G,C*A*  Cartridge  Fuse  Tongs 


SHOWN  on  the  left,  a  new  fuse  puller  for 
cartridge  fuses  from  3^-inch  to  L)4-inch 
diameter.  It  weighs  less  than  6  oz.  and  is 
small  enough  to  fit  in  the  pocket.  Made  of  an 
insulating  material  containing  a  cloth  com¬ 
pound — hence  is  strong  and  safe.  No  metal 
parts. 


Write  for  full  details  about  three  (3)  aids  to 
cover  maintenance  costs.  G.C.A.  Equipment 
pays  for  itself  so  quickly  that  no  public  utility 
can  afford  to  be  without  it.  Write  for  catalog. 


Speeds  up  the  work  and 

Lowers  Maintenance  Costs 


Right  now  executives  are  scanning  every  possible  means  of  speeding 
up  operations  and  at  the  same  time  of  reducing  costs. 


As  a  result  many  utilities  have  standardized  on  G.C.A. 
products. 


The  G.C.A.  Lamp  Replacer  is  a  simple  clutch  mecha¬ 
nism  mounted  on  the  end  of  a  sectional  pole.  Made  in 
two  types — one  that  pulls  the  socket  with  the  old  lamp 
and  replaces  the  socket  with  a  new  lamp  in  it — and 
another  that  unscrews  the  old  lamp  and  screws  in  the 
new.  Each  type  is  made  in  all  models  required  to 
handle  standard  lamps  and  fixtures.  Special  models 
are  available  or  can  be  designed  foryour  special  fixtures. 
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■  ■  ■  WE  HAVE  SELECTED 

NA^HEELER  LIGHTING" 

That  is  an  often-heard  statement  in  the  world  of  in¬ 
dustrial  illumination.  ■  Modern  industryjn  its  demand 
for  efficiency,  has  found  in  the  scientific  design  and 
better  performance  of  Wheeler  Reftectors  the  solution 
to  its  lighting  needs.  ■  Throughout  the  country  today, 
modern-minded  Engineers,  Architects  and  Contractors 
are  showing  a  definite  preference  for  lighting  equip¬ 
ment  bearing  the  Wheeler  name.  ■  That  fact  in  itself 
is  the  strongest  testimonial  of  Wheeler  superiority  that 
could  be  offered  !■■■■■■■■■■■■■ 


WHEELER  REFLECTOR  CO.,  BOSTON,MASS. 

NEW  YORK  ATLANTA  CLEVELAND 

Sales  Offices:  St.  Louis,  Indianapolis,  Los  Angles,  San  Fran¬ 
cisco,  Seattle;  In  Canada:  Canadian  General  Electric  Co.,  Ltd 
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It  takes  a  “Mike”  to  find  the 
seam  in 

“IRV-O-FLATSEME” 

Only  .005  to  .007  in.  thicker  than  the 
body  of  the  tape  itself. 
“IRV-O-FLATSEME”  is  the  newest  de¬ 
velopment  in  sewed  bias  cambric  tape.  It 
accomplishes  the  following  results: 
Thinnest  possible  joint  in  sewed  bias 
.  .  .  Surface  roughness  reduced  to 
minimum  .  .  .  Double  stitched — well  in¬ 
sulated — sewed  splices  which  will  not  sep¬ 
arate  under  tension  .  .  .  More  uniform 
thickness  throughout  tape  length  .  .  . 
Can  be  used  on  taping  machines  without 
jerking  .  .  .  Smoother  wrappings  with 
minimum  of  air  pockets  .  .  .  Joints  that 
will  readily  conform  to  irregular  surfaces. 
Write  for  samples  and  prices. 


Irvington  Varnish  &  Insulator  Company 


Mitrliell'fCind  Mff?.  <'o..  Now  \  ork 
U’hito  Supply  <'o..  St.  I.oiiIk 
K.  >1.  Wiilrott.  KiM‘h**Mtor 
Martin  M'oodurd*  Soattio 


Irvington,  New  Jersey 

Established  1905 

Sales  Representatives 

Karl  K.  Itoaoh.  I'ittishiirKh.  f*a. 

Klot'trio  liiHiilatitm  I'hiladolphia.  I'a. 


l*rolilor  Ur«>«»..  Inr.,  *'t  hitaico 
I'rohlor  Hros  .  Iiir.,  <  lo%rlaitd 
4  lap|»  A  l.a'1oro«*.  I.ns 
A.  I..  tfillioH,  'roroiita 


September  27,  ELECTRICAL  WORLD 


103 


MODEL  76  HIGHBOY 


MODEL  75  RADIO 
PHONOGRAPH 
COMBINATION 


MODEL  74  TABLE 
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ATWATER  KENT  MANUFACTURING  CO.  A.  Atuater  Kent,  Pres.  4712  WISSAHICKON  AVE.,  PHILADELPHIA,  PA. 


Finished  in  American  walnut  with 
rubbed  top.  Matched  butt  walnut  front 
panels  and  apron. 

Less  Tubes 

60  Cycles— 1 10  Volts  A  C.  .  .  $1 19.00 
25  Cycles— 110  Volts  A  C.  .  .  1129.00 
1 10  Volts  Direct  Current  .  .  .  ,  $129.00 
Battery  Operated .  $99.00 


Finished  in  American  walnut  with 
matched  butt  walnut  front  panels,  top 
and  back.  All  four  sides  are  finished.  It 
may  thus  be  placed  anywhere  in  room. 

Less  Tubes 

60  Cycles-  110  Volts  A  C.  .  .  $125.00 
25Cycles  llOVoltsAC.  ..$155.00 
1 10  Volts  Direct  Current  ....  $135  00 


One  great  line  on  which  to  concen¬ 
trate — new  inside  and  out — 

Complete  in  its  range  of  prospect 
appeal — 

Magnificent  new  models — harmoni¬ 
ous,  satisfying — 

Exclusive  Quick-Vision  Dial,  for 
instant,  accurate  tuning — all  sta¬ 
tions  always  in  sight  and  uni¬ 
formly  separated  for  easy  selec¬ 
tivity  on  every  part  of  the  dial — 

Perfected  Tone  Control,  emphasiz¬ 
ing  bass  or  treble  at  wi]l — four 
definite  shadings  of  the  Golden 
Voice — 

Precedence  in  Screen-Grid — longest 
experience,  a  year  in  advance— 

Amazing  range  and  powder — 

And  finally,  Atwater  Kent  work¬ 
manship  throughout. 


an  exclusive  Atwater  Kent  feature — 
the  year's  outstanding  advancement 


Prices  s/ighth  higher  west  of  the  Rockies  and  in  Canada 


Finished  in  American  walnut  with  rubbed 
top.  Matched  butt  walnut  front  panels 
and  doors.  Doors  muffled  with  felt  for 


silence.  Less  Tubes 

60  Cycles — 110  Volts  A.  C.  .  .  $145.00 
25Cycles— no  VoltsA.C.  .  .  .  $155.00 
110  Volts  Direct  Current  ....  $155.00 
Battery  Operated  • . $125.00 


NEW  QUICK -VISION  DIAL 


Entire  dial  in  full  view  ail  the  time,  for  instant 
reading  from  any  angle.  Uniform  kilocycle 
graduations  from  end  to  end,  widely  spaced  for 
easy  tuning  at  every  point  —  made  possible  by 
a  wonderful  compensating  mechanism,  devel¬ 
oped  in  the  Atwater  Kent  Laboratory.  Velvety, 
accurate  action.  Large,  legible  figures,  fully 
illuminated. 


Finished  in  American  walnut 
with  rubbed  top.  Matched  butt 
walnut  front  panels  and  apron.  Top  pi¬ 
ano-hinged  and  with  automatic  support. 
Ample  and  accessible  record  compart- 
Less  Tubes 

60  Cycles — 110  Volts  A.  C.  .  .  $195.00 


AkTit^TER  Kent 


KAOIO 

with  the  GOLDEN  VOICE 

•  •  • 

Here’s  your  Ammunition! 


L<iii^  have  Newport  Electrieal  Sheets  been  recognized,  among 
those  who  use  them,  for  their  efficiency. 

Able  engineering,  modern  manufacturing  and  testing  ineth* 
ods  enable  us  to  produce  a  sheet  that  admits  no  superior. 

As  ail  example  of  Newport  progressiveness  we  have  recently 
placed  in  operation  a  new  testing  laboratory.  It  is  equipped 
with  the  most  modern  testing  apparatus  obtainable,  and  is 
staffed  by  the  ablest  men  at  our  command. 

Send  for  our  new  booklet,  “Newport  Electrical  Sheets.”  It 
depicts  the  reasons  for  the  unusually  high  quality  of  Newport 
Electrical  Sheets  and  why  they  are  competitive  only  in  price. 


The  Ed 

NEWPORT 
ROLLING  MILL 
Company 

Newport,  Kentucky 
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JLHE  skill  of  the  plasterer  means  very  little,  unless  he 
works  with  good  mortar. 

The  beauty  of  a  heating  device  is  practically  wasted  un¬ 
less  combined  with  a  good  heating-element.  A  perco¬ 
lator,  range,  or  electric  furnace,  so  far  as  performance 
is  concerned,  are  built  around  their  heating  elements. 
And  good  heating-elements  are  those  made  of  Chromel. 
the  original  nickel-chromium  resistor  developed  by  A.  L. 
Marsh  in  1906. 

The  trustworthy  behavior  of  this  Chromel  alloy  is  one 
of  the  main  supporting  factors  in  the  field  of  electric 
heat.  Its  satisfactory  performance  has  helped  to  sell 
heating  devices  to  the  home,  and  the  use  of  electric  heat 
by  industry,  in  its  processes.  Teamed  up  with  the  un¬ 
failing  service  of  the  power  company,  Chromel  has  thus 
brought  comfort  and  convenience  to  the  home,  and 
economy  and  better  products  to  industry. 

Chromel  also  has  created  for  you  a  profitable  heating 
load,  that  grows  larger  every  day.  Chromel  is  a  friend 
of  yours,  as  you  are  a  friend  to  Chromel.  Each  needs 
the  other.  For  useful,  engineering  data  on  Chromel, 
ask  for  Catalog  GW. 


ardware 


And  remember  that . . . 
. . .  What  good  mortar 
is  to  a  plaster  job  .  .  . 


is  to  the  Electric 
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Heating  Industry 


■OSTON.  NEW  YONK.  CLEVELAND.  CHICAGO.  SAN  FRANCISCO 


September  2^,  J9S0— ELECTRICAL  WORLD 


Tune  in  on  the  Graybar  Program 
at  to  P.M.  Eattarn  Standard  Time, 
every  Tuesday  night  .  .  .  Columbia 
Broadcasting  System. 


low  ro  en|oy 
shopping  tour 


)ar  makes 


(Without  having  to  make  it; .  .  .  One  way  is  to  let  Graybar  do  it  for  you 
available  the  60,000  produets  of  more  than  300  eleetrieal  maniifaetiirers  in  every  local  industrial 
"shopping  district".  And  thereby  eliminates  for  you  all  the  costly  and  annoying  delays  of  shopping 
all  along  the  highways  and  huy-ways  of  industry.  _ _ _ 

OfFICIS  IN  Th  PKINCIPAl.  CITIKS.  EXECITIVK  OFFICES:  G  R  AY  B  A  K  BLDG..  NEW  YORK.  N.  Y.  V  I.X  ^ 
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Glareless 
Illumination  - 


With  blinding  light  sources  in  the 
field  of  vision,  skilled  hands  soon  lose 
their  speed  and  accuracy.  Efficient 
coordination  of  eyes  and  hands  re¬ 
quires  not  only  a  sufficient  amount 
of  light  but  proper  illumination  as 
well. 


1  Industrial  Daylight 

2  Higher  intensity 

3  GLARELESS 

ILLUMINATION 

4  Perfect  distribution 

5  No  objectionable  shadows 

6  Whiter  light 

7  Higher  eye  efficiency 

8  Increased  production 

9  No  additional  mainte¬ 

nance 

10  Moderate  first  cost 


The  Silvray 
Process  ap¬ 
plied  to  your 
own  lamps 
does  not  inter¬ 
fere  with  your 
lamp  contract. 


Silvray  has  achieved  true  glareless  industrial  illumina¬ 
tion  by  entirely  removing  the  light  sources  from  the 
field  of  vision  and  at  the  same  time  providing  higher 
intensities  on  the  working  plane  than  any  other  com¬ 
parable  system  of  approved  industrial  lighting. 

Through  the  Silvray  process  a  pure  silver  reflector  is 
applied  to  a  standard  lamp  and  then  used  in  conjunction 
with  a  special  porcelain  enamel  steel  reflector.  The 
reflector  diffuses  and  directs  the  entire  output  of  the 
processed  bulb  to  the  working  plane,  making  possible 
the  use  of  the  highest  working  intensities. 


The  high  efficiency  of  the  indirect  processed  bulb  also 
makes  possible  the  sale  of  full  indirect  lighting  on  an 
economical  basis  and  with  maintenance  entirely 
eliminated. 


We  would  be  pleased  to  submit  for  trial  installation 
four  units,  either  industrial  or  full  indirect,  on  memo 


order  from  any  power 
company  customer. 

Write  for  the  Complete 
Silvray  Catalog.  It  tells  the 
whole  story  of  Silvray  and  its 
application  to  modem  illumi¬ 
nation. 


This  is  the  third  of  a  series  of  advertisements  explaining  the  outstanding 
features  of  Silvray.  The  next  advertisement  viill  feature  Perfect  Distribution. 


SILVRAY  LIGHTING,  Inc. 

55  West  14th  Street,  New  York  City 
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The  confidence  that  industry  places 
in  Weston  Instruments  has  been 
earned  by  years  of  continuous 
and  dependable  performance. 


WESTON  ELECTRICAL  INSTRUMENT  CORPORATION 

578  Frelinghuysen  Avenue  «  Newark,  N.  J. 


no 
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When  you  need 

Wire,  Ribbon  or  Strip 


— to  withstand  corrosion, 

— with  a  reasonably  high  tensile 
strength, 

— that  is  heat-resistant, 

— that  is  malleable, 

— that  is  non-corrosive,. 

— that  is  machinable. 


■  - - -  High  Temperature  Service  ====^ 

Through  a  generation  of  research  and  development  this  company  has  built  solidly 
until  today  it  operates  the  largest  plant  in  the  world  devoted  to  alloy  products  .  .  . 
. .  .  .  melting  furnace,  rolling  mills,  technical  control  over  every  step  of  fabrication — 
plus  the  priceless  ingredient  EXPERIENCE  assure  not  only  quality  but 
UNIFORMITY  of  quality,  impossible  to  obtain  by  lesser  qualifications. 

—  -Driver-Harris  Company== 

Harrison.  New  Jersey 

Chirago-Dftrolt-Morrlstown,  N.  J.  EnrUnd-Prance 
In  Canada  Tlie  B  Greening  Wire  Co.,  Ltd.,  Hamilton 
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Ambursen  Construction  Co. 

Inconvtjrattd 
AMBURSEN  DAMS 
Hydro-eleptric  developments 
Water  Supply  and  Irritration  Dams 
DAMS  ON  DIFFICULT  FOUNDATIONS 
Grand  Central  Terminal.  New  York 
Kansas  City,  Mo.  Atlanta,  Qa. 


HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Enrineerin^r.  including 
the  desig-n,  financing,  construction  and 
management  of  hydro-electric  power  plants. 


101  Park  Ave. 


New  York 


HALL  ELECTRIC  HEATING 
COMPANY,  Inc. 

Pioneers  in  Electric  Storage  Heating 

Our  engineering  staff  makes  surveys  of 
your  off-peak  profit  possibilities. 

1429  Walnut  Street  Philadelphia,  Pa. 


WILLIAM  A.  BAEHR 
ORGANIZATION.  Inc. 
Engin  eers — Accountants — Managers 
231  South  La  Salle  St. 
CHICAGO 


M.  J.  DALEY  &  CO.  INC. 

specializing  in  the  construction  OF: 

Railroad  Electrification. 

Transmission  Systems. 

Power  House  and  Sub-Stations. 
Electrical  Installations. 


1664  Main  Street 


Springfield.  Mass. 


HARZA  ENGINEERING  CO. 

Consulting  Engineers 

Dams.  Hydraulic,  Hydro-Electric.  Flood 
Control  and  Sanitary  Projects 

20  N,  Wacker  Drive 
Chicago 


BARKER  &  WHEELER 

utility  and  Industrial  Valuations.  Design 
and  Construction  of  Power  Systems,  Water 
Siipiilies.  Sewerage  and  Sewage  Disposal. 
Factory  Production  and  Cost  Control 
Systems. 

11  Park  Place,  New  York  City 
36  State  St.,  Albany,  N.  Y. 


VICTOR  A.  DORSEY  &  CO. 

Engineers 

Public  Utilities  and  Industrials 
Examinations — Reports — V  aluations — 
Management 
Chicago.  Illinois 


HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines,  Substations 
100  W.  Monroe  St..  Chicago.  Ill. 

225  Broadway,  New  York 
Smith  Tow'cr,  Seattle,  Wash. 


H.  K.  BARROWS 

M.  Am.  Soc.  C.  E. 

CONSULTING  HYDRAULIC  ENGINEER 

Hydro-electric  developments — Water  supplies 
Reports,  plans,  supervision. 

Advice,  appraisals. 

6  Beacon  St.,  Boston,  Mass. 


ELECTRICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 
Tests  of  Electrical  Machinery.  Apparatus 
and  supplies.  Materials  of  Construetion, 
Coal.  Paper,  etc.  Inspection  of  Material  and 
Apparatus  at  Manufactories. 

80th  St.  and  East  End  Ave.,  New  York 


GEO.  L.  HOXIE 

Consulting  Engineer 

ENGINEERING  ECONOMICS 


306  W.  3rd  St. 


Los  Angeles 


BATTEY  &  KIPP 

Incorporated 

ENGINEERS 

Power  Plants.  Electrification  De¬ 
velopments.  Industrial  Plants 
Railwa.v  Shops  and  Terminals, 
Design,  Construction.  Investigations. 
Appraisals. 

2.T1  S.  LA  SALLE  ST..  CHICAGO 


FARGO  ENGINEERING  CO. 

CONSULTING  ENGINEERS 
Jackson,  Michigan 

Hydro-Electric  and  Steam  Power  Plants 
Difficult  Dam  Foundations 


IVES  &  DAVIDSON 

ENGINEERS 

Construction — Management — Valuation 
PUBLIC  UTILITY  PROPERTIES 
Design— transmission  LINeS— Build 
15  Park  Row,  New  Yoiit 


BLACK  &  VEATCH 

Consulting  Engineers 

Wafer.  Steam  and  Electric  Power  Investi¬ 
gations.  Design.  Sui>ervision  of  Construc¬ 
tion,  Valuation.  Tests  and  Latwratory 
Service. 

307  S.  Hill  St..  Loa  Angeles,  Calif. 

230  Park  Avenue.  New  York  City 
Bfutual  Building.  Kansas  Cit.r,  Mo. 


FORD.  BACON  &  DAVIS 

Incorporated 

ENGINEERS 

39  Broadway 
New  York 

Philadelphia  Chicago  San  Francisco 


KELSO-WAGNER  COMPANY 

Construction  Enjiineers 
Transmission  Lines — Substations 
Underground 

See  our  page  aiiifrlisrmcnt  4fh  iasae  each  month 

1.34  West  Second  St.,  Dayton,  Ohio 
Telephone  Main  14;{4 


BYLLESBY 

ENGINEERING  AND  MANAGEMENT 
CORPORATION 

231  S.  LaSalle  Street,  Chicago 
New  York  Pittsburgh  San  Francisco 


FRANK  F.  FOWLE  &  CO. 

Electrical  and  Mechanical 
ENGINEERS 


221  No.  La  Salle  St. 


Chicago,  III. 


CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineers 

Public  Utility.  Administrative 
Economic  and  Municipal  Problems. 
Cost  Analysis. 

Inducement  Rate  Development. 
Rate  Cases — Appraisals. 

11  West  42nd  St..  New  York 


EDWARD  J.  CHENEY 

ENGINEER 

PUBLIC  UTILITY  PROBLEMS 
61  Broadway  New  Yorl 


Good  Advice 


HARRY  COHEN 

Patent  Lawyer 

Electrical  and  Mechanical  Patents 
000  F  St..  N.  W.  Washington.  D.  C. 


Should  be  solicited  when 
needed. 

Consult  this  directory  when 
in  need  of  advice  on  power 
generation,  transmission  and 
other  electrical  problems. 


WILLIAM  S.  LEE 

Mem.  Am.  Soc.  C.  E. 

Mem.  Am.  Soc.  M.  E. 

Mem.  Eng.  Inst.  Can. 

Fellow  Am.  Inst.  E.  E. 

CONSULTING  ENGINEER 
636  Fifth  Avenue,  New  York  City 
Charlotte,  North  Carolina 


LUCAS  &  LUICK 

ENGINEERS 

Power  Plants  Transmission  Lines 

Industrial  Plants 

Examinations  Reports  Valuations 
Rate  Cases 

Piiblic  Utility  Management 
231  So.  LaSalle  St..  Chicago 


CHAS.  T.  MAIN.  Inc. 

ENGINEERS 

Public  Utilities  and  Industrials 

Reports — Electrical  Desiirns — Valuations 
Supervision  of  Construction 

201  Devonshire  Street,  Boston,  Mass. 

W.  EDGAR  REED 

Consulting  Engineer 

Designer  of  Electrical  Machinery 
Estimates.  Reports.  Plans.  Specifications 
and  Supervision  of  Lighting.  Railway 
Industrial  and  Power  Installations. 

585  Union  Arcade  Bldg.,  Pittsburgh,  Pa. 

W.  J.  SQUIRE 

Consulting  Engineer 

Railways — Power  Plants 

Industrial  Power  and  Illumination 
Transmission  Lines.  Appraisals  and  Reports 

U18  Dwight  Bldg.,  Kansas  City,  Mo. 

DANIEL  W.  MEAD 

F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hydro-electric  Developments.  Water  Supply, 
Irrigation.  Drainage.  Flood  Control. 

New  York  City.  50  Church  St. 

SANDERSON  &  PORTER 

ENGINEERS 

for  the 

FINANCING-REORGANIZATION- 

DESIGN-CONSTRUCTION 

of 

INDUSTRIALS  and  PUBLIC  UTILITIES 
Chicago  New  York  San  Francisco 

MASA.  TOMATSURI 

Consulting  Electrical  Engineer 

Specialized  adviser  to  American  Manufac¬ 
turers  intending  to  export  to  Great  Britain 
and  Europe. 

ll-4th  Ave.,  Have,  London,  E.C.3 

ARTHUR  L.  MULLEGREN 
CONSULTING  ENGINEER 

Steam  and  Electric  Power  Plants 
Public  Utilities 

KANSAS  CITY.  MO. 

SARGENT  &  LUNDY 

Incorporated 

ENGINEERS 

20  North  Wacker  Drive 

Chicago,  Illinois 

The  J.  G.  White 
Engineering  Corjxiration 

Engineers — Constructors 

on  Refineries  and  Pipe  Lines,  Steam  and  Water 
Power  Plants,  Transmission  Systems,  Hotels,  Apart¬ 
ments,  Office  and  Indu.strial  Buildings,  Railroads. 

43  Eicliange  Plare  New  York 

FARLEY  OSGOOD 

Consultant 

Design.  Construction,  Operation 
Inter-Connection 
of 

PUBLIC  UTILITIES 

National  Bank  of  Commerce  Building 

31  Nassau  St.,  New  York,  N.  Y. 

’rtlcphoiie:  Iteotur  T8  7S.  Cable  Address:  Fargoud 

Scofield  Engineering  Co. 

Consulting  Engineers 

Public  Utility  and  Industrial  Plants 

Design — Construction — Operation — 
Investigations — Valuations 

PHILADELPHIA 

J.  G.  WRAY  &  CO. 

ENGINEERS— CONSTRUCTORS 
UTILITIES  and  INDUSTRIALS 

Bankers  Bldg.,  105  W.  Adams  St. 
Chicago 

. . . 

I 


Facts  First — 

then  go  ahead! 


7'lie  building  of  a  new  plant,  the  problem  of  in¬ 
creasing  present  plant  efficiency  and  hundreds  of 
others  of  your  miscellaneous  business  problems 
demand  facts  first  before  you  make  expensive 
contemplated  changes. 

The  professional  consultants  advertising  in  this 
Directory  can  assist  you  materially  in  finding  facts 
first  about  your  electric  generation  and  transmis¬ 
sion  problems,  that  result  in  your  saving  thousands 
of  dollars. 

Consult  them! 


I  3 
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EMPLOYMENT  :  BUSINESS  !  OPPORTUNITIES  :  EQUIPMENT— USED  or  SPECIAL 

'  UNDISPLAVED — BATE  PER  WORD:  INFORMATION:  D^PLAYED — RATE  PER  INCH: 

Box  y umbers  in  care  of  any  of  our  New  1  to  .t  inches . $b.00  an  inch 

Positions  Wanted.  5  cents  a  word,  minimum  York,  Chicairo  or  San  Francisco  offices  4  to  7  inches .  6.  <5  an  inch 

$1.00  an  insertion,  payable  in  advance.  count  10  words  additional  in  undisplayed  8  to  14  inches .  6.50  an  inch 

„  .  .  „  ,  j  ,  -a  Other  spaces  and  contract  rates  on  request. 

Positions  I  acant  and  all  other  classiilca*  ..  An  nflnertisinn  inch,  is  mpamirpil  vprticallv 

tions.  10  cents  a  word,  miniiiium  charg-e  Discount  of  lOC'r  if  one  payment  is  made  „  column  3  columns _ 30  inches _ 

$2.00.  in  aiivance  for  four  consecutive  inser-  a  tnec  ’  inciics 

tions  of  undisplayed  ads  (not  including  i  p  s  •  _ 

Proposals,  40  cents  a  line  an  insertion.  proposals).  E.w. 

COPY  FOR  NEW  ADVERTISEMENTS  RECEIVED  UNTIL  5  P.M.  TUESDAY  FOR  SATURDAY’S  ISSUE 


EMPLOYMENT  SERVICE 


IF  YOTT  are  qualified  for  position  between 
$2,500  and  $25,000.  and  are  receptive  to 
negotiations  for  new  connection,  your  response 
to  this  announcement  is  inviteil.  The  under¬ 
signed  provides  a  thoroughly  organized  service 
established  twenty  years  ago.  to  conduct  con¬ 
fidential  preliminaries,  and  assist  the  qualified 
man  in  locating-  the  particular  position  he  de¬ 
sires.  Not  a  registration  bureau.  Retaining 
fee  protected  by  refund  provision,  as  stipulated 
in  our  agreement.  Send  name  and  address  only 
for  description  of  service.  R.  W.  Bixby,  Inc., 
202  Main  Street.  Buffalo.  N.  Y. 


POSITIONS  WANTED 


DISTRICT  superintendent  desires  new  connection 
with  electric  utility.  Experienced  with  East¬ 
ern  utility  Jis  cadet  engineer,  accountant,  dis- 
trituition  engineer  and  district  superiiiteiident. 
Married,  age  20.  For  complete  r^sum^  of  refer- 
eiu’es.  education  and  experience  write  PW-OOP, 
Electrical  World.  620  No.  Michigan  Ave..  Chi¬ 
cago,  Ill. 


ELECTRICAL  installation,  chief  electrician  or 
construction  foreman.  Have  had  broad  ex- 
perieiKv  in  power  houses,  industrial  plants,  con¬ 
struction  and  maintenance:  also  in  the  manufac¬ 
turing  of  switchboards.  Will  go  anywhere.  PW- 
082.  Electrical  W'orld.  620  No.  Michigan  Ave.. 
Chicago.  111. 


ELECTRICIAN,  30,  all  around  maintenance 
man  with  Utility  or  Industrial  Plant.  Avail¬ 
able  immediately.  Go  anywhere.  Box  104. 
Wauiia,  Ore. 


ELECTRICIAN.  20.  all  around  maintenance  man 
A.C.  and  D.C.  armature  winder  with  utility 
or  industrial  plant.  Availale  immediately.  Go 
anywhere.  PW-004.  Electrical  World.  Tenth 
Ave.  at  30th  St.,  New  York. 


LECTRO-MECHANICAL  engineer,  single.  33, 
American  citizen,  four  years’  power  and  four 
years’  industrial  experience,  seeks  responsible 
technical  or  commercial-technical  position  with 
American  concern  in  South  America  or  Eastern 
Europe.  Speaks  Italian  and  French  fluently, 
knowledge  of  German.  PW-OOl.  Electrical 
World.  Tenth  Ave.  at  30th  St.,  New  York. 


ENGINEER,  electrical,  20  years’  experience 
power  plant,  industrial,  construction,  mainte¬ 
nance,  Westinghoiise  electric  service  engineer  for 
0  years.  A-1  references  from  previous  em¬ 
ployers.  Go  anywhere.  PW-flt>7,  Electrical 
W'orld,  Tenth  Ave.  at  36th  St..  New  York. 


GRADUATE,  with  extensive  exjierience  in  con¬ 
struction  of  all  kinds  of  motors  and  genera¬ 
tors  from  }  kw.  up  to  75,000  kva..  desires 
change.  PW-701,  Electrical  World,  Tenth  Ave. 
at  30th  St.,  New  York. 


JtUIIIIIMIIIIHIIIIIIIIItltlllMlllllllllllllllliniMIIIIIIIIIIIIIIIIIIIIIIIIMIIIIItlllllllllllllllllt* 

z  't  .sniiu):  lui  men  oi  iiinOitioD  : 

i  fclBviriVCll  j|„j  limiteil  time.  Con-  z 
z  drn.^ed  course  in  Theoretical  and  Practical  Klectriral  | 

I  E'lgi  neer  i  ng 


IncludinR  Mathematics  : 


Ing.  .'Students  construct  motors,  install  wiring.  | 
le<t  eipcirlcal  machinery.  Course  complete  in  i 
0.\B  COLXEGn:  YE.4B.  Catalog  z 

Rl  ICCELECTRIC  AL  1 
OEm  1^9  SC  HOOL 

231  Takrnna  Avt..  Washintton.  0.  C.  | 


j  BE  A  METER  ENGINEER 

I  Piilillc  Serrlce  Corporations  need  qualifled  men  for 
I  positions  paying  from  $30no  to  $5000  a  year, 
i  <»nr  lionie  study  course  teache.s  any  intelligent  man  . 
I  lion  to  test,  install,  repair  and  adjust  electrical  I 
I  meters.  Write  today  for  catalogue  giving  com- 
I  plete  information  regarding  our  practical  methods. 

I  Ft.  WaiyiK  Correspondence  School 
I  D«pt.  4  '  .  -  Wayne,  Ind 


POSITIONS  WANTED 


HYDRO-ELECTRIC  and  tunnel  construction  en¬ 
gineer,  C.  E.  graduate  of  proniiiient  technical 
school,  class  1012:  seven  years’  experience  on 
hydro-electric  dams,  tunnels,  deep  shafts,  in¬ 
takes,  power  houses,  and  transmission  lines 
(preliminary  investigations,  locations,  and  con¬ 
struction).  Also  had  railroad,  municipal  an<l 
general  engineering  experience,  both  preliminary 
and  construction.  Experienced  in  use  of  aerial 
photographs.  Desires  position  with  responsi¬ 
bility  as  resident  engineer  or  equivalent  on  hy¬ 
dro-electric  or  tunnel  work.  Will  go  anywhere 
except  tro|)i<'s.  Available  October  15.  PW-685, 
Electrical  World,  Tenth  Ave.  at  30th  St.. 
New  York. 


METERMAN,  31.  single,  thoroughly  familiar 
with  all  phases  of  metering  and  instrument 
installation,  test  and  repair.  Desires  change, 
capable  of  supervising  and  developing  depart¬ 
ment.  Location  immaterial.  PW'-700.  Elec¬ 
trical  W’orld,  Tenth  Ave.  at  36th  St..  New  York. 


POSITION  wanted  by  electrical  and  mechanical 
engineer  as  electrical  engineer  or  chief  elec¬ 
trician  for  central  station  or  industrial  plant : 
experienced  station,  sub-station  and  distribution, 
new  business,  motor  applications.  mainteiiaiK'c. 
20  years’  experience  engineering  and  sales. 
PW’-OOO.  Electrical  World,  520  No.  Michigan 
Ave.,  Chicago,  Ill. 


SALESMEN  WANTED 


iligli-CIa  HH  Experienced  Salesman 
Acquainted  Cleveland  district  and  with  reputa¬ 
tion  for  effectiveness,  technical  education  or 
equivalent.  Established  lines  of  electrical  and 
mechanical  equipment.  Substantial  opportunity 
for  the  man  big  enough.  Give  full  details. 
SW-050,  Electrical  World.  601  Guardian  Bldg.. 
Cleveland,  O. 


Salesman 

Experienced  in  .automatic  motor  starting  equip¬ 
ment  for  industrial  plants  and  machiiier.v 
manufacturers.  State  age,  education,  experi¬ 
ence  and  compensation  expected.  SW’-008.  Elec¬ 
trical  World.  520  No.  Michigan  Ave.,  Chi¬ 
cago.  Ill. 


U.  S.  Government 


TREASURY  DEPARTMENT,  Office  of  the 
Supervising  Architect,  Washington,  D.  C., 
Sept.  19,  1930. — Sealed  proposals  will  be 
oi>ened  in  this  office  at  3  p.m.,  Oct.  17,  1930, 
for  furnishing  the  materials  and  performing 
the  work  required  for  installing  one  freight 
elevator  in  the  U.  S.  post  office,  etc.  at 
Lafayette,  Ind.  The  successful  bidder  will 
be  required  to  furnish  a  performance  bond 
of  50%  of  the  contract  price.  Drawings 
and  specifications  may  be  obtained  from 
this  office.  JAS.  A.  WETMORE,  Acting 
Suiiervising  Architect. 


The 
The 
The 
The 
The 
The 

You  can  reach 
them  all  through  the 

SEARCHLIGHT 

SECTION 

Searchlight  Advertisements 
are  quick  acting.  They 
usually  bring  prompt  re¬ 
turns.  There  is  no  better 
way  to  reach  the  men  of  the 
Machinery  field  at  small 
cost. 

Address 

SEARCHLIGHT  DEPT. 

Tenth  Ave.  at  36th  St.,  N.  Y.  C. 
All  inquiries  ansrvered  promptly 


IMMtMMMtltMIMMIIHiniltllMIIIIIIIIMIMtMIIMIIMIMIIIMIMIIItlMMItMIIIMMtMIMIIMMMMIMliMIMMIMMIIMIIIilllllll 


Buyer — 
Employer —  | 
Agent — 
Seller — 
Employee — 
Dealer — 


FOR  SALE 


TURBO  GENERATOR 


Westinghoii.«e.  12.50  kva..  2300  volt,  3000  r.p.m.,  2  phase,  60  cycle  with  turbine 
and  condenser.  LOCATION — Canton,  Ill. 

ENGINE  GENERATORS 

Westinghoiise,  2300  volt,  3  phase.  00  eyele  with  Rice  &  Sargent  and  Chuse  engines. 
LOCATION — Mattoon,  Ill. 

TURBO  GENERATOR 

General  Electric.  2300  volt.  3  phase.  00  cycle  with  Terry  turbine  and  Worthington 
condenser.  LOCATION — Paris,  Ill. 

N.  C.  STIREWALT,  Purchasing  Agent 

Central  Illinois  Publie  Serrire  Compaiiy 
Piiblic  Service  Bldg..  Springfield,  111. 


IIIMIMIMIMIIIIMIMItMIMIMMIMIIMIIIIMIIIIIIlMIMMIIIIIMIIMIMIMlIllMIIIIIMIMIIIilMIIIIIIIMIMIMIMIlMIMIHIIIMIIIIIIIIIIMtllfTlM' 
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L.HE,MPHILL  &  CO.  Inc. 

ELECTRICAL  ENGINEERS  AND  EQPIPMENT 

801- 8 07 Williams  St.  North  Bergen.  N.J. 


MOTOR  r.ENER.4T0R  SETS 

1 — .tOO  kw.,  250  V.,  WcstlDBhouse  Synchronous 
motor  Generator  Set. 

1—250  kw.  230  V..  3  ph  .  60  oy..  2300-4600  V.  Syn¬ 
chronous  Motor  Generator  set. 

1—200  kw..  2.30  V..  3  ph  .  60  cy  .  2300-4100  V 
Synchronous  Motor  Generator  set. 

1 — l-W  kw..  600  r  p  m..  2.50  v.,  Gen. ,  3  ph.,  60  cy. 

220-440  V.,  G.IC.  Synchronous  motor. 

1 — 125  kw.,  250  V.  WestlnRhoiise  Synchronous  Gen. 

Motor  Set.  3  ph.  60  cy  230  2200  v. 

1—100  kw..  125  v  .D.r.  220  440  A.C  O  E.  Syn¬ 
chronous  Motor  Generator  Set.  220  440  v. 

1  — 100  kw..  2.50  V.  ,Gen..  900  r.p.m.,  2200  Syn¬ 
chronous  Motor. 

1 — 85  kw..  2.50  V.  1200  r.p.m.,  3  ph.,  60  cy..  220-440 
V.,  G.E.  Synchronous  Motor. 

1 — 75  kw..  250  V.  Generator.  3  ph.,  60  cy..  2200 
V..  Syenhronous  Motor. 

1—60  kw..  125  V.,  C.W..  3  ph..  60  cy.,  220-440  . 

Motor. 

1 — 50  kw.,  250  V..  WestliiRhouse  3  ph.,  60  cy. 
220-440  V. 


1 — 75  kva.,  3  ph.,  60  cy.  WeslliiRhouse  Geared 
Non-Gonflenslng  Turbine. 

TRANSFORMERS 

— 1500  3000  kva.  G.E.  combined  oil  and  water 
cooled  3  ph.,  60  cy. .  110UO-220(M>-2300  v. 
.3—500  kva.  G.  E.  13000  26000—220/440. 

3—600  kva.  G.  E.  13200—2300. 


A.C. 

GENERATORS 

V'O. 

Kw 

R.p.m. 

Volts 

Ph. 

Typo 

1 

1200 

600 

2300  4100 

3 

G.E. 

1 

350 

600 

440 

3 

Westg. 

2 

125 

900 

2300 

3 

Cr.-Wh, 

2 

100 

900 

230-2300 

3 

G.E. 

Telephones:  Palisade  3600-2601 

Kw,  R.p.m.  Volt!  Ph.  Typ« 
75  600  220  3  Wests 

75  900  2300  3  G.E. 

50  1200  220-440  3  G.E. 

50  1200  2300  3  G.E. 


MOTORS— 3  Phase, 
Up.  R.p.m.  ['oils 
1500  600  2200  4000 

600  900  440  2200 

500  900  440-2200 

350  IKK)  2200  4000 
300  6(K)  445  2300 

2.50  600  2200  4000 

250  600  220  440 

250  600  440  2200 

200  514  41.50  2300 

1.50  1200  220  440 

1.50  900  2300 

150  514  2200 

150  1800  2200 

100  900  440  2200 

100  900  220-440  220 

75  600  220 

75  600  220 

75  490  440 

75  900  2200 

60  1200  220 

60  720  220  440 

60  300  220  440-230 

50  600  2200 

50  900  2200 

50  1200  220  440 

40  1700  220  440 

40  1200  220  440 

25  900  440  2200 

25  1200  440 

(2  Phase  Motors  on 


60  Cycle 

Tvpt 
G.E. syn. 

G.E.  slip  rlni; 
G.E..  sllprino 
Wh.  syn. 

G.E.  syn. 

G.E.  syn. 

WestR.  syn. 

G.E.  syn. 

G.E.  syn. 

WestR.  si.  rR. 
G.E.  syn. 

WestR.  si.  ni. 
WestR.  sq.cR.mtr 
G.E.  sq.  CR. 
WestR.  sq.  CR. 
G.E.  sq.  CR. 
Kalr.-NI.  si.  rR. 
Allls-Chal.  si.  rR 
G.E.  Kf. 

G.E.  si.  rR. 

G.E.  Kt. 
Falr.-M.  syn. 
G.E.  MT  SI.  rR. 
o.  E.  n. 

WaRner  si.  nt: 
WestR.  Ei.rR. 
G.E.  Kt. 

Cr.- Wheeler 
Q.  E.  K. 
Request) 


Kn.  R  p.m.  Vn'tf  r'/r>«  _ 

15  1200  220-440  Gen.  Electric  MT 

10  1200  220-440  Gen.  Electric  M  l’ 

7  H  900  220-440  Gen.  Electric  MT 

l>.C.  Generators 


R.p.m.  Volts  Typt 

0  900  250  G.E. 

0  600  250  G.E. 

0  525  2.50  G.E. 

0  1200  2.50  t’r.- Wheeler 

0  600  250  G.E. 

0  1200  250  WestR..  new 

0  720  250  G.E. 

5  460  250  Diehl 

0  600  250  WestR. 

0  1000  2.50  WestR. 

(Smaller  Sizes  on  Request) 


S— 2.1*  VOL'I 


n.  T.  S.  MOTORS 

2 — 175  lip  .  3  phases  60  cycles.  2300  volts.  G.  E., 
Varlahle  Speerl,  Complete. 

BRAND  NEW  MOTORS 
NO  Hp.  R.p.m.  Volts  Typt 

1  40  900  220-440  Gen.  Electric  KT 


Up. 

R.p.m. 

Typr 

250 

550 

G.E. 

200 

1150 

Cr.-Wheeler 

150 

600 

G.E. 

150 

850 

WestR.  8K,  new 

150 

1100 

WestR.  8K. 

125 

550 

Cr.- Wheeler 

100 

625 

WestR.  Tyi>e  8 

80 

600 

Allls-Chiil. 

75 

475 

WestR.  Type  8 

50 

660 

WestR.  8k. 

50 

650 

8praRue 

40 

400 

1  >leh  1 

40 

1300 

Dleh  1 

35 

200 

Dleh  1 

35 

700 

Cr.- Wheeler 

35 

420 

Dleh  1 

20 

665 

Dleh  1 

20 

200 

Dleh  1 

20 

900 

Dleh  1 

(Smaller  Sizes  on  Request) 
D.C.  MOTORS— 12S  VOI.T 


Gen. 

Electric 

KT 

NO. 

Hp. 

R.p.m. 

Typs 

Gen. 

Electric 

MT 

1 

125 

575 

G.E. 

Gen. 

Electric 

KT 

1 

100 

600 

G.E. 

Gen. 

ICIectrlc 

KT 

I 

80 

600 

G.E. 

Gen. 

Electric 

KT 

3 

25 

1200 

Sprague 

Gen. 

Electric 

KT 

1 

20 

650 

G.E. 

Gen. 

Electric 

KT 

1 

IS 

nb 

8K  WestR 

lllllllllllllllllllllllllllllllllllllillllllllllllllllllllllllllllllllllllilllllllllllllilllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllli; 


USED  POWER  EQUIPMENT 

Released  from  service  by  a  number  of 
public  utility  companies 

Electrical — Hydraulic — Mechanical 

Our  summary  contains  a  complete  list  of  equipment 
under  above  classification 

WRITE  TODAY  FOR  YOUR  COPY  A 

Phoenix  Utility  Co.,  2  Rector  St.,  New  York  City 


FOR  SALE  CHEAP  | 

GENERATOR 

•-00  kw.  Allis-Ch..  '.I  ph.,  60  oy.,  220  v.  = 

000  rev.  Generator  with  Exciter.  | 

FRANK  P.  KANE  1 

Syracuse,  N.  Y.  | 

nil . . 


Good  Used  I 

Motors  and  | 
Machine  Tools  | 
Write  for  1 
Lists  and  Prices  1 


aOlPMENTCOl^^ 

14aH3idStPliiladelphUP^ 


IIIMIMUMIMMMMIMIMIMIIilMIIMIMIIIIillllllMMMMMMIMIIMIMMIIIMMIIMMIMIIMMIIIIIMMttMIIII 


. . . . . 


Ready  to  Serve  You  Immediately  With 

TRANSFORMERS 

We  carry  a  complete  stock — everyone  fully  guaranteed.  Our 
Transformer  Repair  Shop  is  one  of  the  largest  in  the  country.  All 
work  guaranteed.  Let  us  estimate  on  your  requirements. 


cV//C 


ELECTRIC  SERVICE  CO 


Inc. 


Americas  Used  Transformer  Clearing  House 

212 Walnut  Street  Cincinnati.OhtQ 


We  buy  modem  type  transformers — any  size — any  quantity. 

IIIIMIMIIinillllllllllllllMlllllllllllllllllllllllllMlllllllllllllllillllllllMllllilllllMItllMIIIIIIIMMMlilMIIIMIMIMIIMMIIIIllllMMIIlllUlMlllllllMMIMIIIIMIMMIIIMMItl 
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HIGH  GRADE  STANDARD  EQUIPMENT 


SI. IP-RING  MOTORS— .?Ph.  60  Cy. 


Hp. 

Volts 

Make 

Speed 

600 

2200 

G.E. 

1200 

600 

2200 

G.E. 

900 

400 

440 

Allls-Cba . 

450 

360 

2200-44()-220 

G.E. 

720 

220 

220-440 

G.E. 

450 

200 

2200-440-220 

G.E. 

600 

160 

220-440 

G  E. 

720 

160 

220-4-10 

Westghse 

1200 

160 

220-440-650 

G.E. 

600 

100 

2200 

Weutghse. 

900 

100 

650 

G  E.  , 

720 

100 

440-220 

Allis-t'hal 

900 

100 

440-220 

G.E. 

720 

100 

440-220 

G.E. 

900 

76 

440-220 

G.E. 

900 

76 

650 

G.E 

720 

76 

550 

G.E. 

900 

60 

220-440 

G.E. 

900 

36 

220 

G.E. 

600 

26 

220-440 

G.E. 

720 

SYNCHRONOUS  MOTORS—.!  Ph..  60  Cy. 


Hp. 

Volts 

Make 

Speed 

326 

2200-440 

G.E. 

200 

300 

440 

G.E. 

225 

240 

2200-440 

G.E. 

720 

160 

2:«l0-4000 

G.E. 

900 

136 

2200-560 

O.E. 

900 

80 

440-220 

Westghse. 

1200 

80 

2200-440-220 

G.E. 

1200 

DIRECT  CURRENT  MOTORS 

Hp. 

Volts  Speed 

.Make 

Type 

226 

230  635 

Westghse. 

SK 

100 

230  1150 

G.E. 

LC 

50 

600  1450 

Westghse. 

HK 

50 

230  10.50 

G.E. 

RC 

50 

115  565 

G.E. 

DLC 

40 

230  750 

G.E. 

RC 

35 

2.30  8.50 

Westghse. 

SK 

DIRECT  CURRENT  GENERATORS 

A' IT. 

Volts  Speed 

Make 

Type 

200 

250  850 

Westghse. 

SK 

90 

250  1150 

G.E 

RC 

50 

125  725 

G.E. 

DLC 

40 

250  850 

G.E. 

RC 

35 

250  1050 

Westghse. 

SK 

SQUIRREL  CAGE  MOTORS-  i  PH.. 

60  CY. 

Hp. 

Volts 

Make 

Speed 

300 

2200-440 

G.E. 

514 

200 

2300-4000 

O.K. 

514 

200 

2200 

Westgh.se. 

600 

200 

4600-2300 

Westghse. 

1800 

150 

2200 

Westghse 

720 

IOO 

220-440 

G  E. 

720 

100 

2300-4000 

G.E. 

720 

100 

220-440 

G.E. 

1200 

100 

220-440 

G.E. 

900 

75 

220-440 

G.E. 

900 

75  220-440 

75  220-440 

75  2200 


O.E.  720 

G.K.  1200 

Allia-C'hal.  1200 


MOTOR  GENERATOR  SETS  AND  ROTARY 
CONVERTERS 

'  1— 165-kw.,  125-250-v.,  O-ph.,  60-cy..  1200-r.p.m. 
G.E.,  with  2:i00-4000-v.,  3-ph.,  transformer. 

1— 125-kw,,  125-v..  1200-r.p.m..  G.E.,  MFC,  con- 
encted  to  ATI.  440-220-v..  3-ph..  60-cy.,  syn. 
motor. 

1  — 100-kw.,  250-v.,  3-ph.  60-cy..  1200-r.p.m.. 

WestKhse..  with  2300-v.  transformer. 

1— 65-kw.,  250-v.,  1200-r.p.m  .  G.K..  R.C.  con¬ 
nected  to  KT,  440-220-v.,  60-cy..  SQUirrel  cage 
motor. 

A.  C.  GENERATORS 


1 — 250-kva.,  200-r.p.m 
1 — 187-kva.,  720-r.p.m 
1 — 120-kva.,  900-r.p.m 
1 — 100-kw.,  900-r.p.m., 
1 — 75-kva.,  1200-r.p.m 
1—62  ‘  j-kva.,  1200-r.p 
1 — 56-kva.,  1200-r.p.m 
1 — ,50-kva.,  1200-r.p.m 
1 — 30-kva.,  1200-r.p.m 


.,  22(H)-440-v.,  G.E. 

.,  2200-44()-220-v..  G.E. 

..  2300-4()00-v..  O.E. 
22(K)-240-4S0-v..  O.E. 

,  2200-480-240-v.,  O.E 
m  ..  240-480-v.,  Whae. 

.,  240-480-v..  O.E. 

.,  2300-480-240-v..  G.E. 

..  2300-480-240-v., Whse. 


TRANSFORMERS 

3 — Moloney.  500-kva.,  60-cy..  13200-460-v. 
3— O.E.,  150-kva..  60-oy . ,  2.300-2.30-460-v. 
3— O.E.,  lOO-kva.,  60-cy..  2.300-230-460-v. 
3— G.E..  75-kva..  60-cy.,  2300-230-460-v. 


1  STEPHEN  HALL  &  CO.,  INC.,  7  th  and  Adams  Sts.,  HOBOKEN,  N.J, 


I  TURBO  GENERATORS 

I  3750  kva.  G.E.,  3,  60.  2300.  I 

£  1875  kva.  O.E.  Extraction  type.  I 

I  1250  kva.  G.E.,  19  stage.  3,  60.  2300.  I 

I  750  kva.  Alli.s.  Mixed  Pressure.  i 

I  625  kva.  G.K.,  3.  60.^40/220.  £ 

I  375  kva.  G.E.,  3.  60,  2300/440.  | 

I  250  kva.  VVestgh.,  3,  60,  220.  | 

I  A.C.  MOTOR  DRIVEN  PUMPS  I 

I  400-hp.  G.E.  synchronous  to  Worthington,  3  stage  | 
:  pump.  I 

I  500-hp.  G.E.  synchrotMus  to  Midwest  pump.  | 


I  TRANSFORMERS  [ 

I  1000  kva.  G.E.,  11000x»300/550,  3  ph.  I 

I  4 — 500  kva.  G.E.,  NEW  2300.\I  10/220/440.  I 

I  ] — 500  kva.  G.E..  11000x2300/550,  3  ph.  I 

1  3 — 333  kva.  Allis.  2300x460.  I 

I  4 — 300  kva.  NEW  (J.E..  33000/66000.  with  I 

I  taps  to  5500/11000,  3  ph.  | 

I  3 — 300  kva.  G.E..  13200x440.  I 

1  2 — 200  kva.  G.E..  2200x600.  E 

1  3 — 150  kva.  Pittsburgh.  2200x110/230.  I 

I  5—100  kva.  Westgh.  2300x110/220.  | 

I  Many  smaller  sizes.  | 


j  MOTOR  GENERATORS  | 

I  500  kw.,  250  T.  G.E..  3  ph.,  60.  4000-2300-440.  I 

I  200  kw.,  125  T.  Crocker-Wheeler,  2  or  3  ph..  2300.  | 

I  150  kw  ,  600  V.  Westgh.,  3  ph.,  4000/2300.  E 

iOO  kw.,  G.E.,  250  v..  3  ph..  220  v.  E 

Turbines,  Transformers,  Motor  Generator  Setc,  | 
Engine  Generator  Sets.  Motors  of  all  Kinds.  | 


I  George  Sachsenmaier  Co.  | 

I  8401  lleK^'rnian  St.*  HolmeHlMirK,  rhila.,  Pu,  I 

t  i 


^IMIMIMIMIMIIIIIMIIIIMIIIIIMIIIIiltllillllllMllilllMllilinilllllMItlllllillMIIIMIMMMtllMi.  HIM  I 


IMMIMIMI . I . . . . 


I  POWER  PLANT  1 
EQUIPMENT 

I  Turbo  Units  I 

I  10,000  Kva.  Westingliuuse,  2-3-60-2300-13,200.  I 

I  9,300  Kva.  General  Electrle,  3-60-6600.  ? 

I  3, 12.">  Kva.  Westinghouse.  2-3-60-2200.  I 

I  1.875  Kva.  General  Electric.  3-60-2200.  | 

I  1.500  Kva.  General  Electrle.  3-60-600  nnn-rond.  i 

I  625  Kva.  Ucnerul  Electric.  3-60-44fl-220-22lHt.  | 

i  Boilers  and  Boiler  Equipment  | 

I  4 — 60 4 -bp.  Straight  Tube  B.&W.,  A.S..M.E.  20  0  I 
E  Ihs.  I 

i  2 — 200-hp.  HRT  Bigelow.  Mass.  Std.  125  lbs.  i 

I  Coal  Crushers,  Elevators,  | 

I  Conveyors,  Larries  | 

I  2 — Turbine  Driven  Blowers,  28,000  to  60.000  I 

I  eu.ft.  i 

E  1 — 5.00fl-hp.  f'oehrane  Open  Heater.  | 

I  1 — 17-in.  and  1 0-in.xl  5-in.  Worthington  Feed  I 
I  Water  Pump.  | 

I  Compressors  | 

I  5.030  eu.ft.  Ingersoll-Kaiid  FUE-2.  3-60-13,200.  | 

E  2,200  eu.ft.  Chicago  GCE,  3-60-2200.  | 

I  Al.so  many  other  compressova,  electric.  I 

I  steam,  and  belt  driven.  | 

I  Generators  | 

I  200  Kw.  Westinghouse  M.G.  set.  250  v.  d.c.  i 

i  500  Kva.  G.E.,  600  KF.M,  3  lieariiig  Gen.,  3-60-  E 
I  6011.  I 

I  625  Kva.  Ridgeway  Engine  Set.  3-60-2300.  | 

i  450  Kva.  G.E.  Skinner  Engine  Set,  3-60-2300-  f 
I  550-140-220.  X 

I  1500  Kva.  Syn.  Condenser.  3-60-600.  900  RP.M.  I 

A.  LEE  ELUS 

I  .50  High  Street,  Bouton,  Mauu.  | 

I  “The  Buyer  Must  Be  Satisfied  Always.”  | 

llMIMMIIMIMMIMHHHHMMIIIMIMIIIIIIIMMMMMIHMHHlMIMMMIMIIHIMMIIMIMtlMMMMv* 


Meters  and  Transformers 

I  ”71 — Electric  Meters.  G.  E..  West,  and  i 
i  Saiigamo,  Types  114-1.5-16;  OA-OB;  I 

I  H  and  HC,  *.25  and  60  cy.  | 

I  17 — Polyphase  Meters,  G.E.,  D6-7-8,  *.25  cy.  | 
I  8;i — Current  Trans.,  G.E.  and  West.,  pri.  I 
1  2400  to  7500  V.,  5  amp.  to  1200  amp.  | 

I  12 — Potential  Trans.,  G.E.,  pri.  2.300  and  | 
i  0600  v.,  26  and  60  cy.  1 

I  1 — .30  kw.  C.C.  Trans.,  pri.  2200  v..  | 
1  sec.  6.6  amp.,  60  ’ey.  1 

1  4 — 1.3-6  kw.  and  1-10  kw.)  C.C.  Trans..  | 
I  pri.  2.300  v.,  sec.  6.6  amp.,  25  cy.  i 

I  In  good  condition — attractively  priced.  | 

I  Cons,  G,  E.  L.  &  P.  Co.  of  Baltimore  | 

I  Purchasing  Department,  Baltimore,  Md.  i 

. . .  . 


WANTED 


I  Static  Condenser  Wanted  | 

I  .300  kva.  minimum  can  use  up  to  600  kva..  | 
I  2400  volts,  *2  or  .'1  phase,  60  cycles.  Quote  | 
I  price  for  immediate  shipment.  | 

1  W-60."),  Electrical  World  I 

I  Tenth  Ave.  at  .'lOth  St.,  New  York  City  i 

*IIMMIHIIIIHMIIIIIMMIIIMIMIMMIMM»MIMIIIMIMMIMIIMIMIIMIIIHMIIIIiniMMHIIMIMMMr 


Get  YOUR  wants  into  the  SEARCHLIGHT 


SMniHMIllllllMIMMIIilMIMMMIMMMMHIHIIMIMMMMIIMIMMHIMIMIMII 


MIMMIIMMMIIIHMIMMMIIMHMMMMIIIIMIIMIMMHIIIIIIMIMIHMIMIMMIIIHMMIIMMHMIMIMMMIMHIMMIIMMII 


SELECT  BARGAINS 

A.  C.  MOTORS — 3  Phase,  60  Cyde 

1 — 600-hp.  G.E..  T.S..  Synrhr..  440/22#  v..  360  r.p.m. 

1 — 500-lip.  Al.-Chal..  Slip  King.  2200/550  v.,  505  rdi  in. 

1 —  400-hp.  G.E.,  l.F.,  Slip  Ring.  550/220  v..  720  rp.m. 

2 —  360-hp.  West.,  G.  Synriir.,  440/220  ¥.,  600  r.p.m. 

1 — 200-hp.  W’est.,  ew.  Slip  Ring,  440/220  v.,  500  rj>.m. 

10 — 100-bp.  West..  C8.  8g.  Cage.  550  v..  700  r.p.m. 

SYNCHRONOUS  ROTARY  CONVERTER 

1 —  165  kw.  G.E.  Type  HCC.  D.C.,  250/125  v.. 
A.C.  6  ph.,  60  ry.,  1200  r.p.m.,  with  2300/ 
4150  volt  Transf.  and  S/B. 

MOTOR  GENERATOR— SQ.  CAGE 

2 —  200  kw.  Crocker-Wheeler.  D.C.,  240  v.,  A.C.. 
2300  V.,  3  ph..  60  ry.,  575  rj).m. 

MOTORS — GENERATORS — TRANSFORMERS 
AND  OTHER  ELECTRICAL  EQUIPMENT 

BelyeaCo.,lMC.,'i;,*v'rcl!, 

REBUILT— GUARANTEED 


^imimiuuiniuiiiiiiiiiiiiuiMiiuiiiuiuuiuMiiuiiiiuiuuuinuiiniuuinuuniniiiuiiiuiuuninMiniiiiiiiiuiimiiuiuiiiiiuiiimniir: 


iWNUUtiwnniMNiiiMHHmniHHiiuumiiuuiMnNiimiiHimiuminiuMnHinHiiMiniuHiuiuiiiiiiiiiimiiiHiiiiiiiinniiNiuiuii 

Sell  that  Equipment 
you  no  longer  require 

Advertise  it  in  the 

Ql^bkbuqbt  swndl^ 

for  a  quick  sale  and  good  return. 
Equipment  you  no  longer  require 
represents  frozen  assets.  Liquidate 
it — get  its  value  in  cash!  See  the 
Searchlight  Section  of  this  issue. 

6N-020 

. . . 


iiiiiiiiiiiiiiiniiiiiiiiniiiiiniiiiiiiiiinmiiMinniniiiimnniiniiiiininniiDniiiiimiiininti?  nuiiiinmt.* 


THE  excellent  performance  of  ROCKBESTOS  boiler 
■  room  wires  and  cables  for  600  volt  service  under  condi' 
tions  of  heat,  heat  and  moisture  (as  in  conduit)  fumes,  oil 
and  fire  hazards,  brought  about  a  desire  on  the  part  of  power 
company  engineers  for  a  similar  type  of  insulated  cable  built 
for  higher  voltages  up  to  7500. 

To  create  additional  dielectric  strength  for  these  high  volt¬ 
ages,  layers  of  varnished  cambric  are  placed  between  the 
felted  asbestos  walls.  Maximum  protection  is  afforded  the 
layers  of  varnished  cambric  by  the  surrounding  walls  of 
compactly  felted  asbestos  and  impregnating  compounds. 

The  outer  felted  asbestos  wall  protects  from  external  high 
temperatures  and  the  internal  felted  asbestos  wall  protects 
from  possible  heating  of  the  copper.  With  this  construction, 
there  is  no  deterioration  of  the  cambric. 

This  Rockbestos  A  VC  Cable  is  giving  the  same  satisfactory 
performance  in  high  potential  circuits  under  conditions  of 
heat  and  moisture,  as  other  Rockbestos  cables  are  giving  in 
low  potential  circuits. 


Bulletin  No,  10  gives 
complete  constructional 
data  of  these  cables. 
Send  for  a  copy. 


These  cables  are  being  used  for  transformer  leads,  feeder 
cables  and  connections  to  oil  circuit  breaker  and  trans¬ 
former. 

They  are  also  being  used  successfully  in  place  of  bare  cop¬ 
per  busses.  Hand  wrapping  is  eliminated. 


ROCKBESTOS  PRODUCTS 

CORPORATION 
405  NlCOI-l.  STREET 
NEW  HAVEN.  CONN. 

6942  Grand  Cent.  Term.  Bldg.,  New  York  903  Clark  Bldg.,  Pittsburgh,  Pa.  718  Madison  Term.  Bldg.,  Chicag* 

2143  Railway  Exchange  Bldg.,  St.  Louis,  Mo.  On  the  Pacific  Coast— Anaconda  Wire  and  Cable  Co. 

ROCKBESTOS 

-  tfie  wire  with  permanent  insulation 
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M^ARK 


Looking  backward 

Electros*  has  played  an  important  part  in  the  progress 
made  up  to  the  present  time  and  has  been  prominently 
identified  with  every  leading  industry  and  especially 
public  utilities. 

Looking  ahead 

Right  now  we  are  turning  out  “Electrose”  and 


“Bakelite”  products  that  are  a  part  of  equipment  and 
services  that  will  show  even  more  startling  advances 
than  we  have  known  in  the  pest  two  decades. 

Engineers  with  insulation  problems  should  by  all 
means  consult  with  our  engineers  before  entering  into 
agreements  involving  moulded  insulations. 

Write  us  today. 


INSULATION  MANUFACTURING  COMPANY,  INC. 

and 

GENERAL  INSULATE  CO.,  Ine.  New  York  Ave.  and  Herkimer  St.,  BROOKLYN,  N.  Y 


REG.U.S.PAT.  OFF.  &  FOREIGN  COUNTRIES 


Electrose  is  now  in  use  everywhere  throughout  industry 


For  bushings — Electrose  is  the  weather 
resisting  high  tension  insulation 


The  block  at  the  left  was 
made  for  use  in  the  East 
Weymouth  station  of  the 
Edison  Illuminating  Co.  of 
Boston.  The  removable 
links  enable  the  operator  to 
make  his  tests  quickly  and 
easily.  Information  on  all 
Electrose  products  on  request. 


Another  form  of  terminal 
block  is  shown  at  the  right. 
This  is  developed  to  form  a 
larger  writing  space  for 
noting  wire  destinations  and 
functions.  This  feature 
greatly  simplifies  testing 
and  repairing.  This  block 
is  now  ready  for  general 
distribution  in  several  sizes. 


Electrose  has  been  before  the 
ttade  for  many  years.  In  fact 
it  has  grown  up  with  modern 
power  service  and  is  firmly 
established  in  generating  sta¬ 
tion  service.  Electrose  scored 
a  triumph  in  outdoor  insulation, 


proving  beyond  a  doubt  its 
superiority  for  moulded  high 
tension  insulation.  At  the  same 
time  its  weather  resisting  qual¬ 
ities — its  remarkable  indifference 
to  vapor  and  dust-charged  at¬ 
mosphere  gave  it  its  place  in 
central  station  construction. 
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OIL.EO  CLOTH  INSULATION 


of  Sewn  bias 


Small  wonder  that  this  new  Empire  seamless 
bias  cloth  has  gained  such  immediate  popu¬ 
larity!  No  sewn  seams  to  be  cut  out — to 
waste  material  and  time.  And  it  costs  no 
more  than  sewn  bias  cloth  yet  possesses 
greater  dielectric  and  mechanical  strength. 

Through  the  development  of  a  special  base 
cloth,  this  new  electrical  insulation  has  been 
produced.  It’s  ideal  for  wrapping  joints,  coils 
and  similar  needs.  You  can  obtain  it  in  black 
or  yellow  finish,  in  tape  form  or  in  rolls  ap¬ 
proximately  36  in.  wide. 

Send  for  samples! 


MICA  INSULATOR  COMPANY 

New  York:  200  Varick  St.  Chicago:  542  So.  Dearborn  St. 

Cleveland  Pittsburgh  Cincinnati  Birtninghatn  Seattle  San  Francisco 
Los  Angeles  Toronto  Montreal  Works:  Schenectady,  N.  Y.  London.  Eng. 


^  PERFECT  ‘ 


INSULATOR  ^ 


EMPIRE 


INSULATOR  nA, 

REG.  U.S.PAT.  OFF. 
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Thinking  in  the 
right  material 

Bunting  for  every  idea  that  can  give  their  own  com¬ 
pany  any  advantage  in  this  new  competition  of  value¬ 
giving, — more  and  more  men  and  managers  are  ana¬ 
lyzing,  with  “the  manufacturing  mind,”  every  product 
in  which  Vulcanized  Fibre  or  Phenolite  is  used.  Pick¬ 
ing  ideas  wherever  they  find  them.  And  finding  plenty. 


A  high  grade  Sibre  beard 
for  electrical  insulation. 


A  material  of  quality  pos¬ 
sessing  high  tensile  and 
dielectric  strength. 


Tested  and  approved  by 
the  Underwriters'  Labora¬ 
tories. 


Pulp  Products  Department 


WEST  VIRGINIA 
PULP  dc  PAPER  COMPANY 


230  Park  Avenue 
New  York,  N.Y. 


35  East  Wacker  Drive, 
Chicago,  Ill. 


■l^ITHOUT  vulcanized  fibre  — the  right 
kind  of  NVF  — the  perfected  waste¬ 
basket  of  today  would  not  have  been  possible. 

Vul-Cot,  remember,  swept  its  own  field; 
revolutionized  an  industry,  because  of  many 
superiorities,  big  and  little,  that  make  a  total 
too  great  for  buyers  to  disregard.  And  every 
one  of  Vul-Cot^s  superiorities  is  due  to  its 
being  made  of  the  right  material. 


iNcists 

merican’ 

JNSULATISG 

iPlcopsx^Aiinr 

»•  mpr.  orr. 

ill  Buntlnsdm  61. 

Philadelphia  lie  A 

ENNSYLVANIA  ILJLA. 


I  ^  MULTmLE  PULL-OUT 
i  for  8  Reels  with  Traverse  ^ 

I  Motion,  Motor  Drive,  Inde-  ” 

I  pendent  Friction  Clutches 

I  and  Adjustable  Tension  Slip 

I  Friction  Drives. 

^I'liiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiMiiiiiiiiiiiiiiiiiniiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiMiMMiiiiiiiiiniiiiiiiiiiiiiiiiHiiniiiiiiiiiiif; 
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Vulcanized  Fibre  for  electrical  insulation  and  mechanical  uses. 
For  forming  and  all  cutting  oi)erations.  Ten  standard  kinds  including 
Peerless  Insulation  and  Leatheroid.  Also  Phenolites, — reinforced 
laminated  Bakelite  materials, — of  many  special  formulae.  Direct 
NV’F  representatives  in  principal  cities  of  the  United  States, 
Canada,  and  Europe. 


NATIONAL  VULCANIZED  FIBRE  CO 

WILMINGTON,  DELAWARE  I 


HARD  PORCELAIN 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS  Inc. 

TRENTON,  N.  J. 


No  real  advancement  —  in  product,  mate¬ 
rial  or  work  —  is  ever  possible  without 

thinking  in  the 
right 
material 


CANADIAN  PORCELAIN  CO.,  LTD 

HAMILTON,  ONTARIO,  CANADA 

Specializing 

High  and  Low  Voltage  Insulators 
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through  research 
uniformity^  quality  and 


service 


Continental-Diamond  ofTerA  you 
the  PROTECTIOiV  of  In<4ulating 
Materials  to  meet  your  specific 
requirements. 

We  maintain  complete  control 
over  the  manufacture  of  DILECTO, 
DIAMO\D  FIBRE  and  MICA- 
BOND  from  the  raw  materials  to 
the  finished  insulating  materials 
and  machined  parts.  We  have 
our  own  laboratories  where  our 
products  are  tested  in  actual  serv¬ 
ice  before  they  come  to  you. 

C-D-F  Protection  thus  assures  ma¬ 
terials  having  high  insulating  and 
mechanical  qualities,  combined 
with  uniformity  from  order  to 
order  and  shipment  to  shipment. 
Our  three  manufacturing  plants 
plus  our  branch  shops  and  ware¬ 
houses  at  New'  York,  Chicago, 
Cleveland,  Toronto  and  San 
Francisco  insure  prompt  deliveries. 

Measuring  power  factor  of  Dilecto  in 
our  lalmratory  by  the  use  of  machine 
for  developing  high  frequency  circuits. 


CONTINENTAL-DIAMOND 

FIBRE  COMPANY 


Manufacturers  of  Dilecto— Diamond  Fibre— Celoron^Micabond 


NEWARK,  DELAWARE 


BOSTON'.  M.\SS 
\KW  YORK,  N.  V. 
CLEVKLAND.  OHIO 
CHIC.YOO.  ILL. 

SAN  FRANCISCO.  CALIF 
TOROXTIt  CAXAOA 
KANSAS  CITY,  MO. 


MIHVAl'KEB.  WIS. 
-SPARTANBI  RG.  S.  C. 
I'HILAnKLPHIA,  PA. 
ST.  LOnS.  MO. 
WASHINGTON,  !>.  C. 
DETROIT,  MICH. 


NEW  ORLEANS.  L.\. 
INDIANAPOUS,  IND. 
MINN'EAPOLIS,  MINN. 
BIRMINGHAM.  ALA. 
.SPOKANE.  WASH 
VANCOI  VER.  B.  C.  CAN 


MO.VTREAU  CANADA 
IX)S  ANGELES.  CAI.IF. 
SEATTLE,  WASH. 
PORTLAND.  OREGON 
BRIDGEI*ORT.  TONNA. 
VALPARAISO.  IND. 


ht  Canada 

I'lAMOSD  8T.ATK  KIBUE  CO.  OK  C.ANADA.  LTl». 

.■!50  Eastern  Avenue.  Toronto 
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Pressed 

FELT 


washers,  gaskets, 
pads,strips,wicks. 


and  special  shapes  for 
all  industrial  purposes 


PRESSED  Felt  offers  to  the  industrial  man¬ 
ufacturer  a  material  which  makes  his 
own  product  more  serviceable.  For  Pres¬ 
sed  Felt  reduces  vibration,  retains  oil  and 
grease,  prevents  friction,  excludes  dust, 
deadens  sound  and  protects  against  ex¬ 
treme  temperatures.  The  use  of  the  proper 
Felt  will  increase  the  efficiency  of  your 
product  and  materially  lengthen  its  useful 
life. 


The  Felters  Company  manufactures  a  com¬ 
plete  line  of  Pressed  Felts  for  industrial 
purposes;  each  designed  to  do  a  partic¬ 
ular  job  in  the  most  efficient  manner. 
These  Felts  can  be  furnished  in  bulk  or 
cut  to  your  exact  specifications.  We  will 
gladly  submit  quotations,  samples  and 
suggestions  for  any  Felt  problem  you 
may  have.  Communicate  with  our  nearest 
factory  or  branch. 


The  FELTERS  Company,  Inc. 

Manufacturers  of  Felts 

99  BEDFORD  STREET  BOSTON,  MASS. 


BRANCHES 

NEW  YORK 
CHICAGO 
ST.  LOUIS 
PHILADELPHIA 


BRANCHES 


CLEVELAND 

DETROIT 

SAN  FRANCISCO 
LOS  ANGELES 


MILLS:  ..  MILLBURY,  MASS.  MIDDLEVILLE,  N.  Y.  JOHNSON  CITY,  N.  Y. 


JACKSON,  MICH. 
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ROOF — Ambler  Asbestos  Corrugated 

SWITCHBOARDS— 

Ambler  Ebonized  Asbestos 


AMBLER  ASBESTOS 
PRODUCTS: 


Ambler  Asbestos  Shingles. 

Ambler  Asbestos  Lumber. 

Ambler  Asbestos 
Corrugated  Sheets. 

Ambler  “Ebonized” 
Asbestos 

Ambler  Asbestos  Cold 
Moulded  Products. 

Ambler  Asbestos  Waltile. 


manufacturer  of  cement  in  whose  plant  the 
accompanying  photograph  was  taken  is  thoroughly 
sold  on  Ambler  Asbestos  products.  He  used  Ebonized 
Asbestos  for  switch  and  instrument  boards  and  he  put 
Ambler  Asbestos  Corrugated  Roofing  on  the  buildings. 

L^se  Ambler  Asbestos  products  once  and  you’ll  be  sold 
too.  Excellent  electrical  and  mechanical  qualities,  plus 
ready  workability  and  adaptability  are  among  the  fea¬ 
tures  which  have  created  universal  acceptance  of 
Ambler  Asbestos  products  throughout  the  electrical 
industry. 

Send  for  a  copy  of  the  new  electrical  catalog  if  you  do 
not  have  one. 

AMBLER  ASBESTOS  SHINGLE  8C  SHEATHING  CO. 
Ambler,  Pa.  St.  Louis,  Mo. 
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Solving  distribution 
problems  effectively 
by  a  threefold  approach 


GALVANIZED 


PRODUCTS, 


Telephone  and 
Telegraph  Wire 
Extra  Best  Best  (EBB) 
Best  Best  (BB) 

Steel 

Seven  Wire 
Steel  Strand 
Standard 
Slemens-Martln 
HItfh  Strentfth 
Extra  Hitfh  Strentfth 
&rapo  Galvanized  Products 
combine  every  element  essen¬ 
tial  to  long  life  and  low  main¬ 
tenance  cost:  pure  zinc  coat¬ 
ings,  non-cracking,  non-peel- 
ing — correct  tensile  values— 
proper  ductility. 

Immediate  shippine  service  from 
representative  Jobbers’  stocks. 

Indiana  Steel  &  Wire  Co. 

Muncie,  Indiana 


Electrical 

Distribution  Engineering 


By  Howard  P.  Seelye 

10  paKCH,  «x»,  lOO  illustratloiiH,  *0.00  poslpiiiil 


A  oomplfte  W'ction  is  devoted  to  eaeli  (>f  t1>o 
three  major  diviHions  t»f  (‘Icetrical  distribution 
•■iKtineerintf : 

I —  ELErTRICAL  DESIGN — discusses  those 
features  of  a  system,  t.viH*  of  eonstruction  or 
piet-e  of  apparatus  whi<-h  mipht  affect  its  efti- 
<'ient  operati(*n — Ivoads  and  their  eharaeter- 
i«ties — Tjpes  of  distribution  systems — Voltasre 
droit  and 'regulation  —  Power  loss  —  Trans¬ 
formers — Etc. 

II —  MECHANICAL  DESIGN — the  desipn  and 
use  of  struetures  and  apparatus,  from  the 
standpoint  of  strenerth,  safety,  appcaranw. 
durability,  and  other  related  factors. 

III —  ECONOMICAL  DESIGN — the  study  of 
such  costs  as  influence  the  design  of  the 
system  to  trive  the  Itest  service-  at  the  lowest 
Itossiblc  cost. 


12  Salient  Features 


I.  Definition  and  exposition  of  the  character¬ 
istics  of  loads  which  affect  the  design  of 
the  distribution  system. 

‘i.  Discussion  of  the  eh.aracteristies  of  various 
loads,  lM)th  individual  lo.ads  —  lamps, 
raiifres.  etc.,  and  troup  loads  —  residence 
load,  power  load,  etc. 

.3.  Comparison  of  the  major  features  of  dif¬ 
ferent  ty|»e  of  (tistribution  systems. 

I.  De-tails  of  the  eh-e-trieal  desipn  of  various 
types  of  distribution  circuits  —  primary, 
secondary,  strc(-t  lie-htinii,  etc. 

5.  Charaeti-risties  of  distribution  transform¬ 
ers  and  their  use. 

0,  Dis<-ussion  of  voltape  rcfrulation  and 
various  methods  of  eomputintr  voltairi- 
drop,  includiniir  useful  approximations  and 
charts. 

7.  Characteristics  of  fuses  and  their  use. 

8.  Dis(-ussion  of  various  materials  of  eon- 
Btrtietion — pt>les,  <-rossarms.  insulators, 
hardware,  c-tc.,  as  to  eharaeteristie-s.  dc- 
siirn.  stn-ncth.  and  use. 

1>.  Chara<-teristi(-s  of  conductors  of  various 
matt-rials  anil  methods  for  determining 
salts  and  tensions. 

10.  Dt-sifrn  of  transformer  installations. 

11.  Major  featurt-s  of  underfrround  line  con¬ 
struction. 

I‘J.  A  chapter  di-voted  to  photogrraphs  illus¬ 
trating  various  dt-tails  of  line  i-onstruetion. 


i  '  'T  Vjl  Best  for  Switchboards  | 

i  't  til  '#i  Mofison  Slate  is  recorniied  throuzh-  | 

=  ^irTTTjTTS^t  /7T/?  out  the  industry  for  its  uniform  i 

I  I  V  t  9  hUh  Quality.  | 

1  fcfe'A&i/y  ■  L«<  lerKliWf  To  meet  a  rapidly  increasinr  de-  | 

=  (lAJJ  "  .1,,  m^Uii  mand  we  have  expanded  our  pro-  g 

=  a  '  <-11^  In Ui(  ducing;  facilities  to  double  their  s 

i  H  1^4;  tfcH  ,  I  former  capacity.  | 

I  ®  g  I  -e  Users  of  Monson  Slate  are  thus  as  = 

I  1  r sured  of  prompt  attention  and  = 

i  '  Let  us  tell  you  how  Monson  Slate  i 

I  '*■  serve  to  enhance  the  quality  i 

i  I 

I  Portland-Monson  Slate  Co.  | 

I  Portland,  Me. — Quarries  at  Monson,  Me.  | 

iimiiiiii . . . . . . 

. . I . . . . 


We  will  xladly  send  you  tills  book  for  10  days’ 
Kree  Examiiiatioii.  If  you  are  satisflrd  with  it 
after  that  time,  .voii  ran  remit  its  priee,  $0.00. 
Tliere  is  no  obliKatioii  on  your  part — if  you 
And  you  do  not  want  it,  send  it  bark. 


See  this  hook  FREE — mail  this  coupon 


FREE  EXAMINATION  COUPON 


MeGraw-lIill  Rook  Co.,  Ine.,  370  Seventh  .Vveniie.  New  Vork. 

You  may  send  me  Seelye’s  ELECTniC-U.  niSTRIBt'TION  ENC.INEEKINC 
I’rloe  $6.00  pnstpild.  for  10  days'  free  examination.  I  aaree  to  remit  for  the 
ls«>k  or  to  return  it.  irastnaid.  within  10  liay.s  of  receipt. 


Name 


Home  .\ddrc.ss 


City  and  State 


Name  of  Company 


Occupatton 


(ItiMiks  sent  on  approval  to  retail  purchasers  in  C.  S.  and  Canada  only.) 


Bakelite  Molded  igni¬ 
tion  parts  of  Retro  Oil 
Burner.  Made  by 
Petroleum  Heat  and 
Power  Co.,  Stamford, 
Connecticut. 


For  better  ignition  Retro  uses  BAKELITE  MOLDED 

AND  PROFITS  BY  LOWER  PRODUCTION  COST 


A  highly  dependable  ignition  system  is  of  vital  impor¬ 
tance  in  on  oil  burner.  It  must  function  without  faltering 
—  day  in  and  day  out.  With  electric  ignition  this  re¬ 
quires  a  material  for  the  insulating  parts,  whose 
properties  are  unimpaired  by  age  or  use. 

Because  it  possesses  permanently  high  dielectric 
strength,  is  impervious  to  oil,  and  is  resistant  to  heat, 
Bakelite  Molded  is  used  on  Petro  oil  burner  ignitions, 
and  gives  complete  satisfaction.  Then  too,  it  has  the 


further  advantages  of  being  non-hygroscopic,  very 
strong,  and  of  fine  appearance. 

In  this  instance,  the  use  of  Bakelite  Molded  olso  effected 
a  material  saving  in  cost,  through  the  use  of  multiple 
cavity  molds,  and  by  the  elimination  of  machining  oper¬ 
ations.  Several  of  each  of  the  parts  are  formed  in  one 
closing  of  the  press.  The  parts  come  from  the  molds 
finished  in  every  detail  including  threading,  holes, 
countersinking,  and  high  surface  lustre. 


Bakelite  Engineering  Service — We  manufacture  a  wide  variety  of  Bakelite  resinaid  molding  materials,  varnishes,  lacquers,  enamels,  cements, 
and  other  products.  Twenty  years  experience  in  the  development  of  these  materials  for  electrical  and  other  uses,  provides  a  valuable  back¬ 
ground  for  the  cooperation  offered  by  our  engineers  and  laboratories.  Write  for  Booklet  1M,  "Bakelite  Molded". 


BAKELITE  CORPORATION,  247  Park  Avenue,  New  York.  CHICAGO  OFFICE,  635  West  Twenty-second  Street 

BAKELITE  CORPORATION  OF  CANADA,  LIMITED,  163  Dufferin  Street,  Toronto,  Ontario 


THE  MATERIAL  OF  A  THOUSAND  USES 
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Simplex  Jacks 


for  Industries  •  Utilities  •  Railways  •  Oil  Wells 
Mines  •  Engineers  •  Contractors  •  Pipe  Pushing 

I  International  Standird  I  Northern  Electric 
L^TmccoMPim^  I  ElectricCorporation.  I  Company.  Ltd. 


McClintic-Marshall  Company 

Steel  Bridges  aiid  Buildings 
Tanks,  Barges,  Pipe,  Transmission  Towers 
and  Plate  Work 

General  Offices:-  PITTSBURGH,  PA. 

OFFICES  IN  PRINCIPAL  ClllLS 


Roebling 


Dollar-Saving 


Pole  Markers 


Electrical  Wires  &  Cables 


Where  paint  and  stencils  cost  you 
dollars  to  do  a  temporary  job,  the 
American  Metal  Pole  Marker  costs 
you  less  than  a  dime.  And  once  the 
pole  is  marked,  it’s  marked  for  life. 

Made  of  non-corroding,  rust-proof 
metal,  with  embossed  figures  and 
letters,  American  Metal  Pole  Mark¬ 
ers  outlive  the  poles  to  which  thev' 
are  attached. 

A  cost  analysis  based  on  actual 
figures  will  be  sent  on  request. 


High  in  Conductivity 
and  Reliability 


,  Roebling’s 
Com  part  y 
Neic  Jersey 


We  also  manufacture  Meter  and  Trans¬ 
former  Tags— tags  for  every  type  of 
electrical  equipment — Badges,  Time  and 
Pay  Checks  —  Individual  Letters  and 
Numbers. 


I  NS  UI>ATOR S 

^fhe  Correct  Design. 

Hie  fbrcelain  InsulaforCbrii 


Send  your  specific.ations  or  ask  for  samples, 


M  Memeo 

A  r  builds  this 

Of  eQuipment 

in  all  stand- 

f  aid  and  spa-  i 

'  rial  sizes —  : 

ask  tor  i 

bulletins  at  : 

interest  to  i 

you.  \ 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiMiiiiiiir 


Insulator  ('lamps  Fuse  Mountings 

Copper  Fittings  Substation 

:  Spliriiig  Sleeves  Coiiiliinatioiis 

E  Diseomieets  Air  Hreak  Switehes 

E  Choke  Coils  Bus  Supiturls 

\  -Memeo  Engiiiearing  &  Matiiifueliirin); 
j  Coiiipaii>,  Ine. 

p  381  Haiiillton  Street,  Lons  Islaiul  City.  X  Y. 
.iiiiiiiMiiiiiiiiiiiiMiiiiiiMiiiiiiiiiumiiimiiiiiiiiimiiMiiiiiiimiiiiiiiiiiiiMiiiiiiiiii 


Kurnieli  permanent  eOecliye 
eruundiiig  protection 
Heavy  continuous  copper 
throughout  All  joiuti  spot 
welded.  Insure  durability 
highest  conductivity,  lowesi 
■esistance  to  ground  and  ample 
capacity.  Inexpensive  and 
easily  installed  with  a  posi 
liole  auger 


LiiiKiiiKiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiii 
I  ir4i  “ Hates  Poles  Outlive  the  Bond  Issues  that  Buy  ||S| 


Bates  Poles  and  Structures 


Write  tor  aescriptive  literature 


t]  pHIH  Paragon  Electric  Co.  | 

*  Dearborn  St..  Chicago  | 

iiMiiiMunniiiiiiiniiiifiniiiitifNiiiinniiiiiMiiiiiiiiiiiiiiiniiuiiiiiiMiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiniiMiiiiiiiiiiiHiiiiiin 


1^1  General  Offices  and  Plants  |^l 

1^1  EAST  CHICAGO,  INDIANA,  U.  S.  A.  ||^| 

IIIIIIIHillinillllMIIIIIIIIIMIMIIIIIIIIIMlinillMUIIinillinMIlllllinMHIIIIMIIMItlllllllMIMIMIIIIIIIIliUllllllllllllllllininillllUlillHIli 
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used  throughout 

interior  of  Russ  Building.San  Francisco 


Th  is  is  the  larsest  office  buildins  west  of  is  outstandins,  havins  proved  dependable  and 

Chicaso.  The  fact  that  Americore  was  speci-  economical  over  a  long  period  of  years. When 

Red  for  the  interior  of  this  building  empha-  wesay**use  Americore  for  Safety/*  we  simply 

sizes  the  approval  given  Americore  by  pass  on  to  you  the  service  results  of  this 

Architects  and  Engineers  everywhere.  Ameri-  ,  rubber-covered  wire.  A  complete  range  of 
core  surpasses  code  requirements — its  quality  sizes  to  meet  all  needs. 


AMERICAN  STEEL  &  WIRE  COMPANY 


208  S.  La  Salle  Street,  Chicago 
Other  Sales  Offices:  Atlanta  Baltimore  Birmingham 
Denver  Detroit  Kansas  City  Memphis  Milwaukee 
Pittsburgh  Salt  Lake  City  St.  Louis 
Pac^c  Coast  Distributors;  Columbia  Steel  Company, 
San  Francisco  Los  Angeles  Portland  Seattle  Honolulu 


^  Church  Street,  New  York 

Boston  Buffalo  Cincinnati  Cleveland  Dallas 
Minneapolis-St.  Paul  Oklahoma  City  Philadelphia 
Wilkes-Barre  Worcester 
Export  Distribukirs:  United  States  Steel  Products 
30  Church  St.,  New  York  City 
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Hit  U.DReiU)mVGHT 
BLOW  TORCHES  and 
FURNACES 


It’s  fast  and  easy  work 
trimming  trees  with  a 
,  Seymour  Smith  Pruner 

Slip  the  cutter  over  a  branch,  give  the  lever  cord 
a  pull — and  the  branch  is  cut !  'The  simplicity  of 
this  tool,  its  light  and  strong  construction,  ease  of 
handling  and  safety  features  make  the  Sevmour 
Smith  Pruner  a  favorite  with  linemen. 

Many  prominent  utilities  have  standardized  on 
Seymour  Smith  Pruners  for  their  many  advantages 
in  clearing  the  lines. 

FEATURES 


cJervice  mill  cJaJ'eiy 

Built  to  inert  every  requirement  of  the  central 
Ktation — rugged  in  conotruc- 
tion,  designed  to  withxtand 
roughest  usage,  delivering 
maximum  heat  for  long  pe-  i 
riods  of  time  and  operating  | 
in  windiest  weather.  Also  | 
brazed  steel  double  -j  acketed  | 
compound  kettles.  Write  | 
about  the  Dreadnal'CHT  h 


P.WALL  MFG.  SUPPLY  CO. 

3126  Preble  Ave.,  N.  S. 
Pittsburgh 


Head  and  lever,  best  malleable  iron — poles  of  airplane 
Sitka  spruce — Joints  of  hard  brass  with  a  positive  locking 


. . . 

JiiiiiiiiiniiiiiiiiiiiiuiiiimiiiiiiiiiiiiiiiihiiiiiiiiiiiiiiiiiiiiMiMiiiiiniiiniMiiiniiiiiiiniiiiMiiiiiiiiiiiiiiiiixiii'iiiiiiiiiiiniiiiiiiHiiHiiis 


device — bolts  case  hardened — springs  of  Vanadium 
spring  steel — all  parts  interchangeable  and  renewable — 
Pole  sections  6  to  8  ft. 

Made  in  two  sizes  for  light  and  heavy  pruning.  No.  1 
cuts  limbs  up  to  I  inch — No.  2  cuts  1  j  inch  limbs  easily. 

Seymour  Smith  &l  Son,  Inc. 

Oakville,  Conn. 

Sales  Representatives 

John  H.  Graham  &  Co.,  Inc. 

113  Chamber.  St.,  New  York  Cit,v  Miirket  St.,  San  FriinriHrn 

.X.V  W.  WaKliiiiKtuii  Hlx'd.,  ChieuKo 


//  f, 

r 

ft  f  'f  TT 


K-P-F  High  Tension 
Pole  Top  Switches 

Easily  Installed 
Easily  Controlled 
Any  Voltage 

K-P-F  high-tension  disconnect¬ 
ing  switches  incorporate  rugged¬ 
ness  with  a  minimum  of  parts. 


SEYMOUR 


PRUNERS 


/  X  Pfnet  Mmw  H 

i^leveiAnii  \ 

. . . 


COPPERWELD  STEEL  CO.,  GLASSPORT,  PENNA 


Made  by  the  Molten  Welding  Process 


NiiiniiiiiiiiiiiiHiiniiiniiMtiiitiiiiiiiiNiiiiiiiiiiimMiiiiiiMiiiiiiiiiiiiiiMiuiniiiiiiiiMHiiiiiiiiiiiiiiniiniiiiiiiiMiiNiiiiiilMMiMiiiiiin 
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Now  a  New — 

TROUBLE  PROOF 
LITE  for 

TROUBLE  SHOOTING 


NKW  TYPE  BB 
300,000  CP. 

BEAM 
ONE  MILE 
RANGE 

For  High  Tension 
Lines 


MORE 

WORK 

MADE 

POSSIBLE 


Obviously,  if 
fatigue  i  s 
I  less,  it  ip  possible 

I  to  accomplish 

I  more  work  in  the 

I  same  time.  The 

I  fingers  of  Wilson  Linemen's 

I  Gloves  eliminate  unnecessary 

I  opening  and  closing  of  the 

I  hand,  reducing  fatigue, 

I  More  work  is  made  possible. 

I  This  simple  improvement,  together  with  great  di-  | 
I  electric  strength,  flexibility  and  safety,  accounts  for  | 
I  the  great  popularity  of  Wilson  Linemen’s  Gloves.  f 

I  H'rite  fur  d< tails  and  prices.  | 

I  SOLE  MAM  FACTl  RERS  I 

I  THE  WILSON  RUBBER  CO. 

I  CANTON,  OHIO  | 

I  ^^Specialists  in  Rubber  (ilores  and  the  | 

I  W'orld's  Largest  Manufacturers*’  | 

^linillllllllMIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIiniMIMIIIIIIMMMIIMIIMIIIIIIIIIilllllllllMllllllllir 
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I’atented 
Xu.  1291105 

curved 


NEW  TYPE  BE 
FLOODLIGHT 
Illuminates 
.30,000  Sq.ft,  at 
50  Feet 
For  .Manholes 


NO  MOV  IN(] 
PARTS  TO 
GET  OUT  OF 
ORDER! 


BEAMOLITE 

TROUBLE  SHOOTER 


All  nu‘tal  partM  arc  iiiiul*-  of  brass  and  bronze  coiniMtsilioii. 
Kefleelor  and  handle  ean  Ik*  giid'kly  detiwhed  and  use<l  in  the 
haiul  for  repair  work  and  trouble  huntiinr.  The  BEAMOLITE 
will  “stay  put"  in  an.v  position.  Both  frictional  joints  ean  tx- 
illiiekly  adjusted  to  an.v  tension  with  a  coin. 


Tough  and  Strong 
Easy  to  use 

MASTER 

SHOVEl.S  and  SPOONS 

(with  Alloy  Steel  Blades) 


( ANIM t:  power  in  your 

HAND 


Projects 
Beam 
One  Mile 


These  two  styles  give  users  a  type  for 
every  heavy  duty  need. 

Handles  of  second  growth  Northern 
White  Ash  and  straps  electrically  seam 
welded  to  blade,  for  your  heavy  duty 
digging  needs.  tiood  appearing  and 
long  lasting. 

Write  for  complete  details. 


THE  NEW 
PORTALITE 


POLE  LINE 

OONSTRUCnON  TOOLS 


Weighs  only  13  pounds 


A  portable  electric  searchtight — the  must  powerful  obtain¬ 
able  for  its  weisrht — that  will  make  nicht  iiispwtions  and 
emerg^ency  repairs  on  overhead  cross  country  high  tension 
lines  as  safe  as  in  daylight. 

Botli  Beam  and  Flood  type  will  burn  from  to  ii'/i  hours 
or  from  to  7  hours  with  sinaller-size  bulb.  E(|Ui|i|>e<l  with 
s|)ecial  non-spillatile  l.y  ampc-re  hour  eapaeit.v  storage  battery, 
and  adjustable  jcosition  lite  bra<-ket.  Flood  ty|)e.  for  man¬ 
hole  and  ditch  work,  and  for  emergency  station  work  will 
brilliantly  illuminate  .*<0,000  scjuare  feet  at  a  distance  of  only 
.50  feel. 


Leach  Company 

Dept.  E 

Oshkosh.  Wisconsin 


THE  PORTALITE  COMPANY 

BOW  AND  ARROW  ST..  CAMBRIDGE,  MASS, 


— .straight  shovel,  front 
KILIIT  —  Htraight 
sliovel,  side  view. 


I.KH 

spoon. 


—  Western  pattern  5 

RIUHT  —  Eastern  | 

pattern  spoon  | 

TiIIIIMIIIIIIIIIIIIIIMIIIIMIIIMIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIMHIIIIIIHIIMIiiiiiiiiiiiiiI 
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RELAY  SWITCHES 

.  .  .  for  every  purpose 

The  type  of  relay  you  select  should  be 
that  which  best  meets  your  particular 
requirements. 

We  make  a  wide  range  of  standard  relays 
.  .  .  and  if  one  of  these  won’t  answer 
we’ll  build  a  “special”  that  you  know  will 
do  the  job.  Send  for  the  complete  catalog 
of  standard  relays. 

**Dunco  means  Dependability** 

Struthers  Dunn,  Inc. 

142  No.  Juniper  St. 

PHILADELPHIA,  PA. 


Type  RS-3 

TELEPHONE  RINGING  OF  AUXILIARY 
SIGNALS;  POLICE,  TAXICAB,  ETC. 

Set  is  complete  with  Relay,  Condenser  and  Reset¬ 
ting  Push  Button.  Mounted  in  Weatherproof 
Cast-Iron  Housing. 

See  the  catalog  .  .  .  page  12  ..  .  for  complete 
description  and  price. 


JmmiiiiiiiiiiiiiiHiiiiiiMiiiiiiiiiiiiiiiiiMiiiiMiiiiiiiiiiiiiiiiiiiiii(iniiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiitiimiiiiiiMiiiiiimuiuHiiiiiiiiimitni2 

i - ii 


M.S-A  MERCURO-COMPRESS  | 

The  Ideal  Finger  Dressing  | 

So  inexpensive  that  you  cannot  afford  to  be  without  | 
it  ...  so  easily  applied  that  the  minor  injury  will  | 
no  longer  be  neglected.  'I'o  use:  Remove  Covering  | 

(2)  and  place  Pad  (1),  which  is  medicated  with  | 

H.VV.D.  Mercurochrome,  over  wound.  Adhesive  | 

Tape  (3)  holds  Pad  in  place.  Each  Dressing  is  | 

enclosed  in  a  Sanitary  Glassine  Envelope  (4)  with  | 

instructions  for  use.  I 

Ions  of  150  I 

0  per  Carton  | 

B.  Pgh.,  Pa.  I 

Specif  V  1 

FA-2133  I 

f 

1 1  .^ine  Safett/  Appliances  Co.  | 

H  ■  I 

I  I  Braddock,  Thomas  and  Meade,  Pittsburgh,  Pa.  | 

I  I  “Everything  for  Mine  and  Industrial  Safely”  | 

^UIIIMlIIIIMIIIIIIIIIIISIIIIIIlMIIMIUIIIIIIIIillllUlllltlllMIIIIIIMlIlllllllllllllllMllllllt'UllllllllltllllMllllllllllllllillllUIIIMIIIintHllllS 
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TIME 

I  SWITCHES 

I  for  control  of  r»)nsuinption  of 
I  hot  water  storage  heaters  a> 
I  to  peak  and  off-peak  hours 
I  in  conjunction  w'ith  the  thei- 
i  tnostatic  control  of  the  hot 
I  water  heater. 

I  Two  Circuit  Time 
I  Switches 

I  for  White  \\' a  y  lighting 
I  control. 

I  LANDIS  &  GYR,  Inc. 

i  Herburl  Nelils  V.  I*  &  G.  M. 


3011 


I  104  Fifth  Ave.,  New  York  | 

^IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIMIIMIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIItlllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIlIhlllllllllllllllllNIlr. 
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I  DETROIT  ELECTRIC  FURNACES  1 
I  ^ill  I 
I  Build  Power  Business  | 
I  for  I 
I  THE  CENTRAL  STATION  I 

i  Lat  ua  help  inereaee  yoar  revenae  I 

I  Detroit  Electric  Furnace  Co.  I 
I  825  W.  Elizabeth  St..  DETROIT  I 
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Accurate 

Knowledge 

of  the  Tension  in 
conductors  or  gu\: 


Without  the  necessity  of  cutting  or  dead¬ 
ending  the  wire,  fust  clamp  it  on  and  read 
the  tension. 

Weighing  but  11}  lb. — can  be  carried  any¬ 
where.  Any  tension  up  to  16,000  lb.  on 
cable  or  wire  up  to  ^  in. — without  guesswork 
can  be  determined  instantly  wdth 


Noth’*’  111*’  Spill’  — 
The  Spur  must  l»al- 
anw  with  the  cutter 
for  best  results. 


SNELL  BITS 


Martin-Decker 

^^Shinit-Type 

Tension  Indicator 

A  Few  of  Many  Uses 


for  High-Speed 
Electric  Drills 


Strong,  stiff  bits  designed  spe¬ 
cially  for  the  high  speeds  of 
modern  electric  drills.  You 
can’t  drive  them  too  fast — you 
can’t  drive  them  too  hard —  ■ 
they  bite  right  through  knots  I 
and  hard  wood  without  II 
bending.  Every  Snell  Bit  is 
made  of  special  analysis 
steel,  and  is  tested  in  hard  ; 
wood  before  shipping.  Every  ' 
maintenance  truck  ' 

should  have  a  com-  q  m 

plete  set.  In  all  M 

sizes  and  types  for  H  ^ 

pole  drilling.  B 


"Sag-in”  transmission,  distribution  and  trolley  conductors. 
Determine  guy  line  strains  on  anchors. 

Adjust  load  proportionately  on  two  or  more  guys  on  the 
same  pole. 

Determine  types  of  tower  f(M)tings  or  guy  anchors  best 
suited  to  various  soils. 


Look  to  the  Cutting 
Edge— On  the  design 
and  tempering  of  this 
vital  part  depends  easy 
cutting  and  long  life. 


Martin-Decker 

CORPORATION 
3431  Cherry  Avenue 
LONG  BEACH,  CALIFORNIA 


The  Screw  determines 
the  speed  and  must 
harmonize  with  the 
pitch  of  the  cutter. 


Same  size  and  type 
of  Bits  for  Hand 
Boring. 

Send  for  Folders 
showing  all  types 
and  sizes  of  Snell 
Bits.  Samples  and 
prices  on  request. 


Study  the  Throat — A 
correctly  UcsigiK’d 
Throat  makes  boring 
easier. 


SNELL  MFC.  CO 


Fiskdale,  Mass. 


Sales  Kepretteiitatives 

John  H.  Graham  8C  Company,  Inc, 
113  Chambers  Street 
New  York  City 
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HERE  IS  THE  ASHLAND,  KENTUCKY,  PLANT 0/ The  American  RoHing  Mill 
Company.  Electric  power  is  protected  by  dependable  Fxide  Control  Bus  Battery, 


The  Ashland,  Kentucky, 
plant  of  The  American  Roll¬ 
ing  Mill  Company  relies  on 
Exide  Control  Bus  Batteries 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  Philadelphia 

THE  WORLD’S  LARGEST  MANUFACTURERS  OF  STORAGE  BATTERIES  FOR  EVERY  PURPOSE 

Exide  Batteries  of  Canada,  Limited,  Toronto 
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SIXTY  CELLS  of  long-lived,  unfailing  bat¬ 
tery.  This  Exide,  Chloride  type,  assures  reli¬ 
able  control  bus  operation  and  emergency 
lighting  in  the  power  distributing  station  of 
the  Armco  Ashland  Plant. 


BATTERIES 


The  ponderous,  precise  operations 
in  a  huge  iron  and  steel  mill  must 
have  reliable  electric  current. 
That’s  why  Exide  Batteries  were 
installed. 

In  this  immense  industrial  plant 
a  60-cell  Exide  Control  Bus  Bat¬ 
tery  with  280-ampere-hour  capac¬ 
ity  is  used  for  dependable  control 
bus  operation  and  emergency 
lighting  in  the  power  distributing 
station. 

In  choosing  Exide  Batteries,  The 
American  Rolling  Mill  Company, 
like  so  many  other  industrial 
plants,  conforms  with  the  practice 
of  the  great  majority  of  central 
stations.  Practically  every  impor¬ 
tant  light  and  power  system  in  the  - 


country  uses  Exide  Batteries.  Power 
station  engineers  prefer  these  bat¬ 
teries  because  of  their  exception¬ 
ally  long  life  and  unfailing  service. 

We  have  prepared  an  interesting 
booklet  which  will  give  you  full 
information  on  reliable  Exide  Con¬ 
trol  Bus  Batteries.  Write  for  it. 
No  obligation.  Just  ask  for  Bul¬ 
letin  203. 


This  Great  Iron  and  Steel  Mill  has 

PROTECTED 
ELECTRIC  CURRENT 


For  power  toads^  use 

SANGAMO  TEiMPERATURE-COMPENSATED  POLYPHASE  METERS 


Songamo  Vertical  Two- Element  Poly¬ 
phase  Service  Type  Meters,  used  on 
standard  three-phase  three-wire  and 
two-phase  three-  or  four-wire  installa¬ 
tions,  can  be  supplied  either  with  or 
without  pilot  lamps  in  each  potential 
coil  circuit,  os  illustrated.  For  use  with 
transformers,  any  polyphase  meter 
can  be  supplied  with  2VS5  ampere  cur-  ’ 

rent  coik.  ■  I 

* 


Sangamo  Vertical 
Three-Element  Polyphase  Service  Type 
Meters  measure  accurately  three- 
phase  four-wire  service  under  any  con¬ 
dition  of  unbalanced  load.  Three-ele¬ 
ment  meters  can  also  be  used  to  measure 
the  combined  load  of  three-wire  three- 
phase  and  three -wire  single -phase 
service.  Pilot  lamps  in  the  potential 
circuits  can  be  supplied  if  specified. 


All  Sangamo  Polyphai^e  Meters  are  built  with  standard  H  C  temperature-compensated 
elements.  They  have  buttum-cunuccted  bases  and  are  fitted  with  interchangeable, 
removable,  moulded  individual  terminals.  A  Type  HH  Demand  Kej^ister 
can  be  supplied  on  any  Sangamo  Polyphase  Meter,  if  specified. 

SAXIjiAMO 

ELECTRIC  COMPANY 

SPKlAttFlELD,  ILLINOIS 
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Foi'tif3^  fox' 

File  Fighti 


■  j  Id  I 


»  F*‘ 

'*»*»0l*0N»fcfl 


NEWARK  NHW  JERSEl 
■  ANSAS  c«,»co  s., 


FRANCISCO 


Roller-Smith  Announces 

New  (>atal()^»  No.  0-48 

On  Switchboard  Type  Instruments 


EXTEND  the 
facilities  of  our  or¬ 
ganization  to  those  de¬ 
siring  information  or  re¬ 
ports  on  companies  with 
which  we  are  identified. 


Electric  Bond  and  Share 
Company 

New  York 


The  New  Roller'Smith  Catalog  No,  D'48 
covers  the  entire  line  of  Roller^Smith 
Switchboard  Type  Instruments. 

Direct  Current 
Alternating  Current 
Thermo  Couple 
Instrument  Transformers 


Two  Rector  Street 


All  sizes  of  instruments  from  the  small 
334' in.  up  to  the  Illuminated  Dial  are 
included. 


You  are  p>aying  for  the  Model  “DM” 
Megohmer  now.  Why  no*  get  it?  It 
is  an  invaluable  “trouble-shooter”  for 
industry.  Users  say  it  pays  for  itself  in 
2  years,  on  an  average.  Ask  for  Bulletin 
No.  170. 


This  Catalog  is  in  compact  and  convenient 
form.  A  copy  should  be  in  the  hands  of 
every  man  who  is  interested  in  any  way 
in  electrical  measuring  instruments 


Herman  H.  Sticht  &  Co.  | 

Electrical  and  Industrial  Instruments  = 
19  PARK  ROW  NEWYORK,  N.  Y.  I 
fiiiiiiiiitiiMiiiiiiiiiiiiiiiiiiniiiiiiiiHiiiiiiiiiiiniiiiiMiiiiiiiMiMiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiiiHiiiiMiHiiiiiiiiMiiiiniiniiiB 

allllllimilUIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIUUUUUIIIUUIIIUIIIUIIIUUUIUIIIUIIIIIIIIIIUIIIUIIIIUIIlIUUUUUIIIIIIIIIIIIIf 


.\ii  SA’H  I’i'Ofluct 


Send  tor  your  copy 
of  New  Catalog  No.  D'48. 


Over  3S  years’  instrument  experience  in  back  af 


MAIN  OFFICE  WORKS 

237  Kroadway,  NF!W  YORK  Kethlehem,  Penna, 

Ofticrs  in  prinviptiJ  cities  in  U.  b.  A.  and  Canada 
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“Dull  Knife’s”  redskins 
tasted  lead  from  a  Colt  .44 


Just  a  slice  of  life  when  Dull  Knife’s  raid¬ 
ing  redskins  cornered  Anderson  Helton, 
cow  puncher,  in  the  vicinity  of  the 
Driscoll  Brothers  ranch  in  the  Cherokee 
Strip.  The  yelling  braves  thought  they 
had  him,  but  they  had  not  counted  on  his 
Colt  .44.  The  bullet  was  quicker  than  the 
leader’s  sudden  throw  to  the  other  side  of 
his  racing  cayuse  and  Helton  escaped. 

The  story  of  the  West  is  full  of  such  in¬ 
cidents  when  the  crack  of  a  Colt  tamed 
Indians  and  bad  men,  protecting  life  and 
pushing  frontier  boundaries 
ever  forward.  Protecting  set- 
tiers,  guarding  the  mails  and 
establishing  law  and  order,  Colt  H  ^ 
opened  up  new  trails  along  ^ 

which  civilization  followed. 

Yet  today,  Colt  means  some-  IIM 


thing  more  to  the  electrical  industry. 
Through  the  manufacture  of  the  Colt- 
Noark  line  of  Safety  switches  and  meter 
protection  devices,  the  Colt  organization 
is  a  part  of  this  great  industry  that  it  has 
chosen  to  serve — offering  protection  for 
electrical  equipment. 

Noark,  one  of  the  oldest  names  in  the 
electrical  industry,  has  for  seven  years 
been  strengthened  by  the  manufacturing 
precision  found  throughout  the  great  Colt 
plants.  Colt  selected  Noark  because  the 
Noark  line  of  electrical  protec¬ 
tive  devices  geared  with  specific 
manufacturing  and  engineering 
I  facilities  long  associated  with 

LI  an  organization  famous  for  its 

^  ability  to  develop  and  manu- 

facture  products  of  a  mechan- 
n|#  ical  nature. 


COLT’S  PATENT  FIRE  ARMS  MFC.  CO 

Established  1836 


Electrical  Division,  HARTFORD,  CONN.,  U.S.A 

Electrical  Division  1886 


An  inspection  of  Colt-Noark 
catalog  No.  57  will  reveal  how 
thoroughly  Colt  is  carrying  on 
its  tradition  of  service  and  pro¬ 


tection.  This  catalog  and  an 
interesting  publication,  “The 
Rampant  Colt”  will  be  mailed 
upon  request. 


nllllMIIIIIIIIIIIHIIIMIMIIIIIMIIIIIMIIIIIIIIMIIIIIIIIinillllllMIMIMIIIMHIIIIIItllllllllllHHIIIIIMIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIMMIIIIIIIIIIIMIIIIIIMIIIIIIIIIIIIMIMIIIIIIIIIIIMIItllllllllllllimllNIinMIHnili^ 


A  Construction  Service  for  Public  Utilities 

based  upon  “SPECIAL  ATTENTION 
to  the 

SMALLEST  DETAILS” 


The  ability  to  carry  through  a  complicated 
oonstruction  job  with  every  phase  of  the  work 
rigidly  supervised  by  competent  men  is  now 
offered  to  Utilities,  Municipalities,  States, 
etc.,  by  the  Hastings  &  Sanders  Construction 
Co.,  \Vare,  Mass. 

Those  who  have  engineering  plans  under  way 
requiring  a  general  contractor,  will  do  well 
to  consult  with  us  before  going  ahead.  fV e 
specialize  in  construction  of  transmission 
lines,  distribution  systems,  outdoor  substa¬ 
tions,  poiver  houses,  railroad  electrification 
and  electrical  installations  of  all  kinds. 

VVe  have  in  charge  of  our  High  Tension 
Transmission  and  Distribution  construction 
field  a  man  who  has  had  personal  charge  of 
some  of  the  largest,  most  difficult  and  most 


important  jobs  ever  constructed  in  the  East. 

Accordingly,  we  offer  to  Public  Utilities  and 
others  a  combined  experience  of  many  years, 
a  strong  construction  organization  of  high 
financial  standing  and  an  organization  with 
competent  engineers  and  complete  equipment 
including  tools,  trucks,  machinery,  etc. 

Our  service  includes  every  phase  of  construc¬ 
tion  and  our  broad  experience  is  a  guarantee 
that  all  work  will  be  done  correctly — down  to 
the  smallest  detail,  that  it  will  be  done  on 
time,  and  that  it  will  be  right.  Consult  with 
us — no  obligation. 


HASTINGS  &  SANDERS  CONSTRUCTION  CO. 

General  Contractors,  WARE,  MASS. 
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As  a  night  light 
in  the  home  . . . 
the  new  2  watt 


NEON 

GLOW 

LAMP 


MAMSFIELBI 

•  ’l.iiAN  IN-'IDK — .Made  III  our  own  opi  ii  hearth  Iuriiaee».  Ubiiik  In.  5 
laleBl  and  moat  proitressive  methods  to  get  good  clean  steel.  = 

CLEAN  OI’TSIDE — Rolled  and  treated  with  utmost  care  to  obtain  = 
high  uuality  and  iiiiiforniity  In  all  respects.  = 


r  E 
=  I 

i  i  RESULTS — Better  magnetic  performance,  best  die  service. 


i  £ 


Unique,  extremely  economical, 
the  new  2  Watt  Neon  Glow 
Lamp  has  almost  unlimited 
uses — as  a  night  lamp  in  the 
hiiine — a  stroboscopic  lamp  in 
industry.  Radiates  from  un¬ 
breakable  metal  disk  instead 
of  fragile  filament.  Burns 
thousaiuls  of  hours.  Fits  stand¬ 
ard  socket.  110  Volts  A.  C.  or 
D.  C.  A  fast  seller!  Write  for 
full  details.  General  Electric 
Vapor  Lamp  Co.,  805  Adams 
Street,  Hoboken,  New  Jersey. 


GENERAL  ^  ELECTRIC 
VAPOR  LAMP  COMPANY 


Empire  Steel  Corporation,  Mansfield,  O. 

SiicrehBorN  to  the  .Mansfield  Sheet  &  Tin  Plate  Co. 

electrical 

SJtil 


rfiiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiMiiiiiiniiMiiiiiitMiiiiiiiiiiiiiuniininiiiiiiiiiiiniiniiiMiiiiiniiiiiiiiiuiiiiiiiiiiiiiiiniiiiiiiiiiiiiiS 

High  Dielectric  Strength  I 

Lavite  Insulation  I 

Great  Mechanical  Strength  1 

A  leader  for  forty  years.  | 

D.  M.  Steward  Mfg.  Co.  | 

Chattanooga,  Tenn.  | 

i  JllllMnilllllHtnilllllinifimtllllltlltinilllllllllllllllllMIIMIlMIMIIMIIIIillllilllllllllilllMlllllllllMIIMIlllllllilllllinMlHtlltlMIIIIIIMlili 


k  i 


^Formerly  Cooper Ueinitt  EleCtrk  Company) 

llltllinilillllMlMllllfllllinillliUlllllllHlIMIlllllllllllillllllllllHIIlllllllllUIMlimUIIIIUIIIIIIllllUUUUUlUUllUUUlllUIUIUlltlllllllff 


46t  = 
OG.Hi.VX.Oo.  s 
1980  S 


flAi 


«Bl]Tra*i:LKZZllZfi31 
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A^ain  — 

the  steam  boat 

PROVES  itself 


123  years  after  the  steamer 
first  proved  itself,  it  proves 
itself  again.  In  1807,  the 
“Clermont”  steamed  150 
miles  from  New  York  to 
Albany  in  32  hours.  In 


March  of  this  year,  the 
steamer  “Europa”  crossed 
the  ocean,  3640  miles,  in  4 
days,  17  hours,  6  minutes: 
Again  the  steam  boat 
proves  itself 


SO  does  the 


Eleven  years  of  severe  usage  in 
Canada’s  great  electrical  develop¬ 
ments  definitely  proved  the  reliability  of 
the  Lincoln  Demand  Meter. 

Again,  this  simple  instrument  proves 
itself  in  twenty-one  months  of  severe 
usage  on  every  variety  of  service  in  the 
United  States. 

Electrical  engineers  have  investigated 
the  fact  that  no  fundamental  change  in 
rate  set  up  is  necessary  for  the  appli¬ 
cation  of  the  Lincoln  Meter.  They  agree 
that  the  thermal  principle  of  operation 
(upon  which  the  I.incoln  Meteroperates) 
is  technically  correct  because  it  involves 
the  same  law  which  determines  the 
capacity  of  generating  and  distribution 
equipment. 

They  find  that  the  Lincoln  has  no  rapidly 
rotating  parts— simply  a  pointer  and  two 
coils  which  move  very  slowly.  This  ac¬ 
counts  for  Lincoln  sustained  reliability. 
Thus,  the  Lincoln  Meter  enables  central 
station  executives  to  distribute  their  fixed 
charges  equitably  among  their  customers. 


A  new  Bulletin  is  awaiting  your  request 
—  Bulletin  No.  lA  — it  presents  facts 
quickly. 

Various  instruments  available  —  ampere 
demand,  watt  demand,  indicating, 
graphic;  split  core  transformers,  and 
totalizers. 

LINCOLN  METER  GO.,  Inc. 

SPRINGFIELD,  ILLINOIS 
Associated  Factory:  Lincoln  VIeter  Co.,  Limited 
Toronto,  ('anada 


LINCOLN  — SIMPLIFIED  MEASUREMENT  OF  MAXIMUM  DEMAND 
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To  Decrease  Structure  Heights 

Here  is  a  ^iroup  operated,  side  opening,  disconnect — Type  TS 
— in  which  the  insulator  rotates  to  openin^i. 

HUI.LETIN  207-A 


For  Single  Tilt 

This  type  S  is  companion  t(»  the 
double  tilting  Type  K  and  can  i)c 
used  with  economy  on  services  w  here 
the  hijih  quality  of  the  Type  R  is  tiot 
demanded. 


Operation 


A  switch  that  has  recei\ed  hiizh 
praise  from  every  quarter. 

HULLKTIN  206- A 


For  Flexibility  in  Cemented  Cap  Outdoor  Type 
Bus  Supports 

A  new  line  of  interchanjjeable  outdoor  bus  supports  of  the  cemented 
cap  type  is  now  available.  The  new  bulletin  which  supersedes  No. 
202  is  now  ready  for  mailintj. 

NEW  lUILLETlN  202- A 


For  an  Unusual  Indoor  Disconnect 

In  desijin,  construction,  finish,  appearance  you  cannot  equal  this  Elpeco  disconnect. 
It  will  meet  ever\  condition  of  average  operation — in  addition  to  making;  fast 
friends. 

lUIELETlN  101-M 


For  Complete  Interchangeabrlity  of  Indoor  Bus  Supports 


Use  the  redecifTned  Flnern 


A  48-pape  bulletin  on  the 
subject  is  ecptally  as  helpful 
to  you  as  the  product  itself. 

HUI.LETIN  102-A 


For  Indicating  and  Color  Schemes 

Should  you  require  lenses  for  special  services — F'lpeco  supplies  them 
in  faceted  (not  lacquered)  filass — Red,  tircen,  blue,  yellow,  crystal 
or  opal. 


Bulletin  607  describes  them  and  signal  boxes  as  well. 


BULLETIN  607 
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— and  now: 


Klpeco’s  outstanding  contribution  to  design  and 
construction  is  this  No.  186  Disconnecting  Switch. 
The  large  photo  above  shows  a  44- Kv.,  3-pole  group 
operated  unit  in  closed  position.  The  smaller  cut 
illustrates  the  same  switch  in  open  position.  There 
are  numerous  operating  advantages  in  this  new 
design  of  rotating  switch,  for  manual  or  motor 
operation,  which  we  will  gladly  supply  those  who 
write  us  for  details. 


l^PO^EfTBOTMENT^S 

412-420  NORTH  EIGHTEENTH  ST.  PHILADELPHIA.  PA. 
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High  Boiler  Etticiency  Is  Maintained  at  Glen  wood  Station 
by  Smoot  Control  o(  Combustion 


Glenwood  Station  of  the  Long  Island  Lighting  Company,  E.  L.  Phillips  &  Co., designers  and  con¬ 
structors,  serves  Nassau  County  adjacent  to  New  York  City.  There  are  four  boilers  operated 
with  the  storage  system  of  pulverized  coal  firing. 


The  Smoot  Control  System  at  Glenwood  is  oS  the  latest  design 
of  centralized  mechanical  control  and  maintains  high  boiler 
efficiency  at  all  loads  by 

1.  Maintaining  constant  steam  header  pressure. 

2.  Maintaining  the  coal  feed  and  air  supply  of  each  boiler  always  in  proportion 
to  its  load  with  no  lag. 

3.  Maintaining  constant  draft  in  each  furnace. 

4.  Allowing  the  operator  to  divide  the  station  load  between  the  boilers  in  any 
way  and  to  operate  them  at  either  constant  rating  or  variable  rating. 

5.  Regulating  the  feedwater  excess  pressure  in  proportion  to  the  boiler  load. 

6.  Controlling  the  boiler  feed  pumps. 


Smoot  Engineering  Corp.,  136  Liberty  St.,  New  York 


no 
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The  Two-Stase  Boiler 

A  Typical  Product 

of 

Babcock  &  Wilcox  Research 


The  Babcock  &  Wilcox  Two-Stage  Boiler — Patented 

In  The  Two-Stage  Boiler,  part  of  the  water  is  evaporated  in 
the  forced  flow  stage  and  evaporation  of  the  remaining  water 
is  completed  in  a  natural  circulation  stage,  thus  combining  in 
one  unit  the  advantages  of  natural  circulation  in  high  gas 
temperature  regions  with  those  of  the  forced  flow  series 
boiler  where  temperatures  are  low.  The  result  is  a  unit 
which  is  compact,  efficient  and  which  can  be  built  for  a 
lower  investment  in  boiler  and  in  building,  especially  where 
steam  pressures  are  high. 


The  Two-Stage  Boiler  is  a  typical 
Babcock  &  Wilcox  product,  typical 
because  it  has  been  thoroughly 
proven  by  test  and  service  and  it 
is  at  the  same  time  in  keeping  with 
power  plant  requirements  of  today 
—  and  tomorrow. 

^  1  The  natural  circulation  stage  is  a 

j  Babcock  &  Wilcox  boiler  with  a 
background  of  over  sixty  years  of 
successful  operation.  The  forced 
flow  steaming  stage  is  the  result  of 
more  than  fourteen  years  of  research 
on  high  pressure  boilers. 


THE 


BABCOCK &WILCOX 


85  LIBERTY  ST. 


COMPANY 


NEW  YORK,  N.  Y; 
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Consolidated  Gas 

Buys  More 


Hii  m 


Taylor  Stoker  for  Westport  Station  of  the  Consolidated  Gas  Company^  Baltimore 


AMERICAN  ENGINEERING  COMPANY.  ARAMINGO  AVENUE,  PHILADELPHIA 
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Company f  Baltimore 


Taylor  Stokers 

•  •  •  and  now 

WESTPORT 

Taylor  Stokers  and  A-E-CO  Furnace  Armor  (water  walls) 
have  been  ordered  by  the  Consolidated  Gas  Company 
of  Baltimore  for  modernizing  their  Westport  Station. 

This  order  follows  a  recent  order  for  an  additional  Taylor 
Stoker  and  water  walls  to  be  installed  at  the  Terminal 
Heating  and  Freezing  plant  of  the  same  company. 

The  Taylor  Stoker  installed  at  the  Terminal  Heating 
plant  in  the  Fall  of  1928  was  put  on  the  line  in 
December  of  that  year,  after  being  installed  in  record 
time,  and  was  never  taken  off  until  the  close  of  the 
heating  season,  four  months  later.  During  the  first  sea¬ 
son’s  run,  9,780,000  tons  of  coal  were  burned,  with  no 
maintenance  whatever  on  the  stoker.  During  the  1929- 
1930  heating  season,  the  boiler  went  on  the  line  the 
latter  part  of  October  and  was  not  taken  off  until  the 
latter  part  of  April,  after  burning  12,457  tons  of  coal. 

Stoker  maintenance  for  the  entire  two  seasons,  for 
labor  and  parts,  amounted  to  only  1.7  cents  per 
ton  of  coal  burned. 

Write  for  "Burning  Coal  the  Modern  Way''.  .  .  a  book 
that  should  be  in  the  hands  of  every  executive 
responsible  for  obtaining  steam  at  lowest  cost. 


iTsr  CANADA; 


ERIN 


AFFILIATED  ENGINEERING  COMPANIES.  LTD..  MONTREAL 
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with  ti lades 
in  Open 
Position 


High  Part  Load 
Efficiency! 

SMITH-KAPLAN 
TURBINE 


FOR  HEADS  UP  TO  66' 


One  of  the  most  important  advances  in  the  field  of  Hydraulic  Engi- 
neering  has  been  the  introduction  of  the  Smith-Kaplan  Automatically 
Adjustable  Hlade  'I'urbine  ...  In  a  recent  advertisement  we  showed 
how  a  Smith-Kaplan  turbine  installed  at  York  Haven  developed 
nearly  twice  the  capacity  of  the  original  unit  it  replaced  .  .  .  surely  a 
convincing  example  of  the  high  efficiency  of  this  runner. 

The  automatic  adjustment  of  the  blades  maintains  the  proper  condi¬ 
tions  of  flow  through  the  runner  for  all  variations  of  load  and  head, 
thus  developing  the  maximum  efficiency  and  power  at  all  times.  The 
large  overload  capacity  characteristic  of  this  turbine,  in  addition  to 
providing  for  carrying  surplus  load,  permits  the  carrying  of  normal 
full  load  under  reduced  heads  due  to  floods,  etc.  The  high  specific 
speed  permits  direct  connections  ro  smaller  high  speed  generators, 
thus  reducing  the  investment  in  equipment  required  to  develop  low 
head  water  power  sites. 

The  Smith-Kaplan  Adjustable  Blade  Turbine  can  be  safely  used  for 
any  development  where  fixed  blade  turbines  could  be  installed  and 
will  show  greatly  increased  \early  output  over  such  a  fixed  blade 
installation. 

JVrite  for  Bulletin  123. 

We  are  the  sole  licensee  under  the  Kaplan  Patents  in  the 
United  States  and  in  Canada. 


nnBni)nBiMi7iLn(&#^  'rKi7n8nB[iiOTES3 


V  y 


UTTTTTrf 


York,  Penna.,  U.  S.  A. 

Boston — Chicafio — Salt  Lake  City — Denver — Portland,  Ore. — San  P'rancisco 
Associated  Company — S.  Morgan  Smith — Inglis  (m.,  Ltd.,  Toronto,  ("anada 
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I  HESE  Elesco  superheaters  will  raise 
the  temperature  of  the  steam  approx¬ 
imately  300  deg.  F.,  giving  a  final 
temperature  of  750  deg.  F.  for  use 
in  the  turbines. 

They  will  be  of  the  intertube  type, 
an  exclusive  development  of  The 
Superheater  Company. 

In  this  type,  as  shown  in  the  illus¬ 
tration,  seamless  multiple-loop, 
single-pass  units,  through  which  the 
steam  passes,  extend  down  into  the 
boiler  tube  banks,  next  to  the  furnace. 

This  makes  possible  the  attainment 
of  high  uniform  steam  temperature, 
as  required  to  operate  large  turbines 
at  a  high  degree  of  efficiency.' 


flFSCO 


FUSCO 
'  smuHCAre/f 


P|ip 

i 

li! 

ti 

0.7  1 

1 

Tl  T  1 

\S^  ^ 

^  f 

r  J' 

\  \  \ 

y  /  / 

0 

V A  \ 

/  is/ 

|l 

THE  SUPERHEATER  COMPANY 

6o  East  42nd  Street,  NEW  YORK 
Peoples  Gas  Building  Union  Trust  Building 

CHICAGO  viyMy  PinSBURGH 

CANADA:  The  Superheater  Company,  Limited,  Montreal 
Represented  in 

BIRMINGHAM  CHARLOHE  DENVER  HOUSTON  KANSAS  CITY  MEMPHIS  NEW  ORLEANS  SAN  FRANCISCO  TACOMA 
A  500 
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[ng  Uni 
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Eight 

Combustion  Engineering 
Boilers  to  increase 
Hudson  Avenue  Station 
Steam  Output  by  over 
141OOO9OOO  lb.  per  hr. 


[The  new  addition  to  the  Hudson  Avenue  Station  of  the 
Brooklyn  Edison  Company  is  designed  to  provide  a  maxi¬ 
mum  of  water  heating  surface  and  furnace  volume  within 
the  building  space  available. 

To  accomplish  this,  eight  Combustion  Engineering  Bent 
sTube  type  boilers,  and  eight  bare  tube  furnaces,  of  the  C-E 
Fin  type,  comprise  the  steam  generating  surface.  Each  of 
the  eight  units  is  equij>ped  with  a  C-E  Fin  Tube  Return 
Beinl  Economizer. 


r  r 


COMBUSTION  ENGINEERING  CORPORATION 


200  Madison  avenue 


NEW  YORK,  N.  Y. 


BOILKRS  -  AIR  PREHEATERS  -  STOKERS  -  PULVERIZED  FUEL  EQUIPMENT  -  WATER-COOLED  FURNACES 


ENGINEERING 
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1 


Coouo 

fLur 

Gas 


Which  can  you  use  to  best  advantage 

10  lo  14 

output. 


10  to  IS'/r  more  steamiii|^  capacity 
without  fuel  rate  increase. 


16.45%  Capacity 
increase  at  peak 


14.1%  Fuel  saving 
at  peak 


11.8%  Average 
capacity  increase 


11.2%  Average 
fuel  saving 


Time  of  day 


Time  of  day 


by  means  of  a  Ljunjistrbm  Preheater 
effects  substantial  fuel  saving  every 
working  minute,  and  as  heat  losses 
are  ordinarily  greatest  and  recovery 
can  be  highest  during  the  periods  of 
greatest  boiler  forcing,  the  greatest 
capacity  increase  conies  when  most 
needed.  If  your  plant  is  overloaded, 
equipping  with  Ljungstrbm  Preheat¬ 
ers  costs  less  than  adding  more  boilers, 
but  solves  the  problem  just  as  surely. 

Only  with  the  Ljungstrfim  continuous 
regenerative  counterflow  principle 
and  Ljungstrbm  quick-acting  heating 
surface  is  70Vf  heat  recovery  possible 
from  preheater  equipment  of  mini¬ 
mum  size,  weight  and  minimum  ini¬ 
tial  and  installation  costs,  so  the 
Ljungstffim  Preheater  should  have 
first  consideration. 


COiO  A«R  FROM 
rORCCD-ORAfT  FAN 


COOLCO  Tux  Gas 

TQIMOUCCO-DMArT  FAN 


WAS  1  L  heat  recovery  and  pre¬ 
heated  combustion  air  offer  you 
either  or  a  highly  desirable  combina¬ 
tion  of  both — but  only  if  you  choose 
the  Ljungstrbm  Air  Preheater  are 
you  assured  of  maximum  benefits 
upon  terms  that  will  repay  the  cost 
of  the  whole  preheater  installation  in 
from  one  to  two  years,  and  thereafter 
pay  a  higher  net  cash  money  return 
on  the  investment  than  obtainable 
from  anv  other  major  apparatus  in 
the  boiler  room. 

'Phe  high  net  money  return  and  con¬ 
tinued  satisfactory  performance,  we 
ar^  prepared  to  guarantee  in  any 
plant  operating  at  high  use  factor  or 
heavily  loaded  throughout  working 
hours. 

Remember  that  waste  heat  utilization 


HCATCO  Aim 
TO  ruRMACC 


I'ype  CANX,  for  use  with  independent 
forced-draft  and  induced-draft  fans, 
tlperated  with  rack-and-pinion  drive, 
and  has  a  center  thrust  hearing  in  the 
cold  air  side  of  the  top  housing.  For 
Iwiler  units  of  1000  hp.  and  over. 


You  overlook  an  opportunity  if  you  fail  to  have  our  Engineers  submit 
figures  and  Huarantees.  At  least  write  for  our  new  catalog. 

Over  8.000,000  square  feet  of  Ljttngstrom  Regenerative  Heatinti 
Surface  in  service  in  the  U.  S.  A.  and  over  twice  as  many  units  were 
installed  in  1929  as  in  1928. 


Fhe  Air  Preheater  Corporation 

40  E.  34th  Street,  New  York 


Works:  Wellsville,  N,  V.;  .AKeiits  in 

t'levelaiiil  New  Orleans 

Minneapolis  l*ittsbiirKh 

St.  Louis  ^  (ineinnati  I 

Canada:  latininers  &  Maase,  l.td. 
Montreal  and  Vancouver 


Itoston 

BulTalo 

Chiraso 


Cliarlottr 

Detroit 

riiiladelphia 


Kansas  City 

Houston 

Denver 


Tyia-  C.4N  l.juiitrstroni  .Vir  Hi'cliealcr 
with  Inteiriul  For<-ed-draft  aiul  IiuIuf'fhI- 
(Iraft  fans. 

Tile  scroll  fan  hoiisinK:s  in  connection  with 
axial  fan  wheels  preatly  increase  fan 
<a|>a<it.v  anil  decrease  o|>eratinir  power  re- 
■lliirements. 

Built  also  in  vertical  and  horizontal  tyis's 
lor  lisi'  with  inileiH-ndcnt  fonssl-drafl  and 
induceil-drafl  fans.  The  horizontal  I.v|m‘ 
handles  Hue  pas  teniiieraturcs  up  to  ItlUO 
dcp.  fahr. 


iunfifstrom 

^  Air  ^  Preheater 


CONTINUOUS  REGENERATIVE  COUNTERFLOW, 
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ere’s  one  right  way 

TO  CHOOSE 

C  O  X  »  E  X  S  i\i;  E  ^  r  1 1>  M  E  T 

When  a  steam  eoncleiisiii^  unit  is  built  todays  it  should  he  the 
result  of  a  thoroiijjh  study  of  conditions  by  a  coinpetent  en- 
jsineer  and  close  co-operation  of  the  buyer. 

Ky  giving  plant  conditions  this  necessary  thought, 
C.  H.  WHEELER  has  gained  a  reputation  during  nearly  half 
a  century  of  solving  condensing  problems  to  the  satisfaction 
of  the  plant  owner. 

To  assist  you  C.  H.  WHEELER  engineers  will  select  the  con¬ 
denser  best  suited  to  your  requirements. 

C.  H.  Wheeler  Manufacturing  Co. 

19th  St.,  Sedgley  and  Lehigh  Avenue:) 

PHILADELPHIA,  PA. 

Offi  ceit  in  principal  citiett 

C.  II.  WHEELER  OF  PHILADELPHIA 


wi: 

MANUFACTURE 

Surface,  Jet  and 
Baronielrie 
( iondenHerti ; 

Leaeh  Fraeto 
Control 
Condensers; 

Oil  Vapor 

Condensers; 

Heat  Exehan;i;ers ; 

Ejector  Type  Air 
Humps  for  vacua 
up  to  29.95 
inches; 

Forced  and  Natural 
Draft  Cooling 
Towers. 
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NIAGARA  FALLS  POWER 
SUPPLEMENTED  BY 
STEAM  STATIONS 

OF  the  total  electrical  energy — six  and  a  half 
billion  kilowatt-hours  —  distributed  by  the 
Niagara  Hudson  System  in  1929,  71.3  per  cent  was 
produced  by  hydro-electric  plants,  14.5  per  cent  was 
purchased  from  other  systems  and  14.2  per  cent 
was  generated  by  steam  power  stations. 


'"P 

/is  jj/  {  c 


The  steam  plants  must  handle  base  loads  at  high  effi¬ 
ciency  whenever  the  hydro-electric  system  conditions 
demand,  and  also  supply  dependable  standby  service 
and  low-load  factor  operation  at  other  times. 

The  largest  steam  station  on  the  Niagara  Hudson 
System  is  the  Charles  R.  Huntley  Station  No.  1,  of 
the  Buffalo  General  Electric  Company.  At  this  plant, 
10  boiler  units  equipped  with  Bailey  Water-Cooled 
Slag-Tap  Furnaces  are  fired  by  the  Fuller  Lehigh 
Direct-Fired  System  of  Pulverized-Coal-Firing. 

Standby  and  peak-load  service  is  a  severe  test  of 
power  plant  apparatus.  However,  the  Fuller  Lehigh 
Equipment  is  specially  designed  for  such  service. 
Base  loads  are  handled  efficiently,  and  sudden  and 
abnormal  steam  demands  are  met  satisfactorily.  The 
equipment  is  highly  flexible,  permitting  load  to  be 
picked  up  promptly  in  an  emergency.  And  boilers — 
banked  for  many  hours — are  put  on  the  line  quickly 
because  relatively  little  heat  is  lost, during  the  shut¬ 
down  period.  Boilers  —  out  of  service — can  be 
brought  up  in  minimum  time. 

As  a  result  of  the  satisfactory  operation  of  the  Fuller 
Lehigh  Equipment  and  Bailey  Furnaces  at  Station 
No.  1,  similar  apparatus  is  being  installed  at  the 
Charles  R.  Huntley  Station  No.  2 — under  construction. 


ft. 


FULLER  LEHIGH  COMPANY 

taf^ahcocklfTfilcox.  Oiyanixation 

FULLERTON,  PENNA. 
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The  ^Charles  R.  Huntley  Station 
No.  /  in  which  10  Bahcock  and 
Wilcox  Boilers  are  fired  by  Fuller 
Lehigh  Pulverized  -  Coal  -  Firing 
Equipment. 


Arrangement  of  boiler,  direct-fired  pulver¬ 
ized  -  coal  -  firing  equipment,  and  slag  -  tap 
furnace  at  the  Charles  R.  Huntley  Station 
No.  2.  The  boiler  has  a  maximum  capacity 
of  360,000  pounds  of  steam  per  hftur.  The 
operating  steam  pressure  is  300  lb.  per  sq.  in. 


PULVERIZED-COAL  EQUIPMENT 
WATER-COOLED  FURNACE  WALLS 


J 
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A  list  of  Edge  Moor  Boiler  users  would  read  like 
a  "Who’s  Who"  of  leading  plants  in  more  than  50 
different  branches  of  industry. 

One  reason  for  this  wide-spread  popularity  is  the 
ADAPTABILITY  of  the  Edge  Moor  line  of  Boilers 
to  the  steam  requirements  of  practically  any  size 
or  type  of  plant. 

Another  reason  is  their  EFFICIENCY  revealed  by 
actual  service  records  which  show  many  well  bal¬ 
anced  plants  obtaining  combined  efficiencies  of 


i;  • 


ThrM  Edg«  Moor  4-Drum  Bent  Tube  Bolters,  totaling  2085  h.p., 
built  to  operate  at  400  lbs.  pressure,  are  installed  at  the  Bedford 
Pulp  &  Poper  Company  plant.  Big  Island,  Va.  They  ore  equipped 
with  Foster  Superheaters  and  Diamond  Soot  Blowers- 


The  Laclede  Gas  Light  Co.,  St.  Louis,  has  purchased  Edge  Moor 
Boilers  9  times  during  the  post  25  years  .  . .  o  total  of  15  boilers 
aggregating  7376  h.  p.  Above  are  three  516  h.  p.  Edge  Moor 
Longitudinal  Drum  Boilers,  installed  in  one  of  this  compony's  plants. 


more  than  80%  —  sustained  capacities  in  excess 
of  300%  of  nominal  rating. 

Still  another  reason  is  their  ECONOMY.  Economy 
of  maintenance  and  operation  and  the  long  life  of 
Edge  Moor  Boilers  mean  the  extension  of  a  prof¬ 
itable  Investment  over  a  broad  span  of  years. 

When  you  spend  —  spend  to  save  —  to  save  fuel, 
maintenance  expense,  shut-down  time.  Investigate 
the  type  of  Edge  Moor  Boiler  best  suited  to  your 
needs.  Details  of  design  and  construction  will  be 
sent  on  request. 

EDGE  MOOR  IRON  COMPAN. 

Establithtd  1868 

Edge  Moor,  Delaware 

NEW  YORK  CHICAGO  ST.  PAUL  CHARLOTTE  LOS  ANGELES 
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SHOP  ASSEMBLY  OF 

57000  HORSEPOWER  81  FOOT  HEAD  TURBINE 
SPIER  FALLS  DEWXOPMENT 
NEW  YORK  POWER  &  LIGHT  CORPORATION 

Designed  and  built  by 
H ydro-fil ectri c  /) / visi o  n 

Newport  News  Shipbuilding  &  Dry  Dock  Co. 

Newport  News,  Virjiinia  New  York,  2.13  Broadway 
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A 

handy 
“how-to- 
do-it“ 
book 
tor  the 


This  practical,  pocket-size 
manual  gives  vou  iiuick,  ac- 


X  manual  gives  you  quick,  ac¬ 
curate  information  on  every 
phase  of  line  wiring  and  main¬ 
tenance.  Packed  from  cover-to- 
cover  with  methods,  kinks,  short-cuts,  tables,  dia¬ 
grams,  and  photographs,  it  is  the  daily  reference  book' 
for  linemen,  wiremen,  electricians,  maintenance  men, 
and  transmission  foremen  everywhere. 

The  Lineman's  Handbook 

By  EDWIN  KURTZ 

MPml-er  A.I.E.E.;  Professor  of  Electrical  Eiitrinecrinir  and  Head 
of  Dc|)artniciit,  Oklahoma  Afrri<-ultural  and  Mechanical  Collepe; 
formcri.v  Mcml'cr  of  Ihc  Educational  Department,  Milwaukee 
Electric  Kailway  and  Lig^ht  Company. 

542  pages — scnti-flcxiblc — pocket  size, 

603  illustrations,  ^4.00 

DO  YOU  W.ANT  the  latest  data  on  testing,  leak-locating, 
trouble-shooting?  Do  you  want  to  know  anything  alxtut 
guy  materials?  This  book  discusses  them  thoroughly.  .Vre 
you  interested  in  quick,  workmanlike  tower  and  pole  erec¬ 
tions?  This  work  tells  you  step-by-step  how  experienced 
foremen  go  alkiut  this  work.  Wouldn’t  you  like  depend¬ 
able  information  on  every  little  detail  of  the  lineman’s 
work  right  at  your  fingertips?  This  amazing  handbook 
gives  you  all  these  facts,  and  moie.  Cilance  o\er  the 
chapter  summary!  C'ould  any  handbook  be  more  compre¬ 
hensive  ? 

CHAPTER  HEADINGS 


I.  Elementary  Electrii'al 
Prmci|iles. 

II.  The  Elccti'iciil  Systi-m. 

III.  DIhI riliiitimi  S.vstems. 

IV.  Line  Materials. 

V.  Line  EtinipmeMl. 

VI.  Line  l*ri)lcc|jve 
Kiinipmciii. 

Vll.  Line  Control  Knliipment. 


V’lll.  Fundamentals  of  Line 
Design. 

IX.  I’ole  Line  Erection. 

X.  Tower  Line  Krcclion. 
XI.  Inspection  Testing  and 
Maintenance. 

Xll.  First  Aid. 

Xlll.  Aia-iileiit  l’re\ l•nl ion. 


Examine  this  book  for  10  Jays — FREE 

‘'ec  that  it  <’an  answer  all  .vonr  evcr.vday  ouestions — stdve  all  of 
.»onr  cveryda.v  iiroldcnis.  K\cr.\lhintr  is  (ilain  and  practical — 
n-ahic  .Old  nii-io-ihc'imnntc. 

Without  obligation  of  an.v  sort  .vou  ma.v  see  this  book  FKKE. 
cx.'tinine  it.  gage  Us  \alnc.  put  it  to  actual  use  for  10  da.Ns. 

Fill  in  and  mail  this  coupon — iVOH'' 


Me  GRA.W-HIL.1. 


FREE  EXAMINATION  COUPON 


I 

Metiruw-llill  Bunk  Co..  Inc.,  370  Seventh  .Vveniie,  New'  Yurk. 

Y.ii  limy  send  me  Kiirlzs  THK  LINKMANS  HANDKOOK  llt.nA)  for  III 
dais’  free  evimiimtiiiii.  I  agree  tn  leiiiil  ini  llie  laaik  nr  In  reliirii  It.  |Mis||iaid. 
williin  |i)  days  of  reieipl. 


Home  .Alldress 


City  and  State. 


Name  of  Company . 

Ueeiipatinn  . 

iHiaiks  sent  on  apiiroval  to  retail  piireliasers  in  I'.  S.  and  Canada  only,  t 

W.  9-27  30 


SCOVILL’S  ecu  Solution 
:  To  Condenser  Tube  Problem  s 
Is  Proper  Installation 

SCOVILL,  although  the  leader  in  the  field, 
has  no  monopoly  on  quality  condenser 
tube  manufacture.  But  Scovill  has  a  distinctive 
method  of  tube  installation,  which  insures 
perfect  tightness,  eliminates  fatal  changes  in 
metal  structure,  increases  holding  power,  lessens 
impingement  attack,  delays  corrosion,  diminishes 
frequency  of  outages  and  lengthens  tube  life. 

This  installation  method — the  exclusive  de^ 
velopment  of  Scovill  engineers — banishes  one 
of  the  power  man’s  chief  condenser  problems 
once  and  for  all.  It  is  now  available  for  new 
installations  and  replacements  in  power  plants, 
stationary  or  marine,  and  it  will  save  you 
money. 

Confer  with  an  experienced  Scovill  engineer 
and  consider  your  condenser  with  him.  If  you 
aren’t  using  Scovill  condenser  tubes  and  the 
Scovill  method  of  installing  them,  you  will  be 
surprised  to  learn  how  simple  and  inexpensive 
'  are  the  remedies*  and  how  greatly  they  will 
diminish  your  operating  difficulties. 


BuHtOII 

Atkuitu 

t'liicasu 


COVILL 

MANUFACTURING  COMPAJSPv^ 

•WATERBURY  ••  CONNECTICUT* 

ProvideiK’e  New  York  Pliiladelphia 

Cleveland  Detroit  Cincinnati 

Lott  .Yugelett  San  Francisco  In  Europe — 

The  Hague.  Holland 
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•  Below)  View  from  the  side  of  i;i90-Ib. 
pressure  boiler.  In  the  eenter  is  the  Fos 
ter  Wheeler  convection  tyi)e  steam  re-super¬ 
heater,  which  receives  steam  from  hifth- 
pressure  turbine  at  310  lb.  per  square  ineii, 
and  superheats  it  to  a  final  temt>erature  of 
700  deir.  F.  for  use  in  low-pressure  tur¬ 
bines. 


Side  wall  of  furnace  below  ‘.18&0  hp. 
boiler  consisting  of  a  Foster  Wheeler 
racliant  heat  superheater  panel  22  ft.  wide 
by  20  ft.  high.  It  superheats  half  of  the 
steam  generateil  to  a  final  temperature  of 
7fi0  deg.  F. 


1390  Pound  Pressure 


I'he  superheater  equipment  for  one  of  four  1390-lb.  pressure 
boilers  in  the  same  power  plant  is  here  illustrated.  The  boiler  units 
are  each  2830  hp.  and  are  fitted  with  Foster  Wheeler  radiant  heat 
high-pressure  superheaters  and  convection  type  re-superheaters. 

These  Foster  Wheeler  radiant  superheater  elements  are  of  round 
tube,  alloy  steel  construction.  They  are  light,  compact  and  meet 
certain  operating  conditions  better  than  any  other  design. 

Foster  \^'heeler  radiant  heat  superheaters  have  been  in  service 
for  more  than  three  years  at  this  plant  and  excellent  results  have 
been  obtained. 

FOSTER  WHEELER  CORPORA  r ION  ^ 

165  Broadway,  New  York,  N.  Y.  \1 

Branches  in  Principal  Cities  \ 

Foreign  AsHoriatPH —  \ 

Foster  Wheeler  Limited;  London.  England.  \ 

Socl^t^  Anon.vme  Foster  Wheeler:  Paris.  France.  ' 

Foster  Wheeler  Limited;  Toronto-Montreal.  Oan.Kla 


fbSTER^HEEUER 
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Niles  Gantry  Cranes 


on  integral  bearings 
in  a  bath  of  oil! 


THE  MOST  COMPLETE  LINE  OF  CRANES  &  HOISTS  IN  AMERICA 
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High  speed  reduction  gears  are  always  in  perfect 
alignment  in  Niles  Crane  Trolleys.  Lubrication  is 
positive.  Dust  and  moisture  cannot  penetrate. 
Why.^  Because  of  the  Niles  efficient  compact 
reduction-gear  and  load-brake  design. 

And  the  sturdy  simplicity  of  this  unit  is  typical  of 
every  detail  throughout  all  Niles  Cranes.  That  is 
why  speed  and  accuracy  of  new  crane  performance 
remains  a  lasting  boon  to  Niles  users  —  and  this 
with  a  minimum  of  maintenance  expense. 

Details  of  crane  bridge  and  trolley  construction  are 
clearly  illustrated  and  described  in  Niles  Bulletins 
100  and  101.  Write  for  copies. 

SHEPARD  NILES  CRANE  &  HOIST  CORPORATION 
Main  Office:  42^  Schuyler  Ave.,  Montour  Falls,  N.  V. 

Works:  Montour  Falls,  N.  Y.,  Phila.,  Pa. 

NILES  CRANE 

D  I  VISION 


Niles  Traveling  Cranes 


Niles  Grab  Bucket  Cranes 


] 


THE  PART  PLAYED  BY  I-R  CONDENSERS  IN 
CENTRAL  STATION  PROGRESS 


An  Ingersoll'Rand  singk'pass  condenser  having  a  total  condensing  surface  of 90, 000 square 
feet  serves  the  160,000'kw.  unit  No.  4  in  the  East  River  Station  of  the  New  York  Edison 
Company.  This  is  the  largest  single^shell  condenser  developed  to  date  both  in  point  of  sur' 
face  and  condensing  capacity.  It  serves  the  world’s  largest  single-shaft  turbo'generator. 

The  general  condenser  design  conforms  with  Ingersoll'Rand  standard  practice.  The 
shell  is  heart'shaped  in  cross'section;  the  tubes  are  spaced  on  graduated  stages;  external 
air  coolers  are  used;  and  provision  is  made  for  securing  full  and  complete  longitudinal 
steam  distribution. 

The  tube  bank  is  divided  horizontally  into  three  sections.  The  tubes  in  any  one  of  the 
sections  can  be  inspected  or  cleaned  while  the  remaining  two'thirds  of  the  tube  bank  car 
ries  the  load. 

For  a  more  detailed  description  of  the  above  unit,  write  for  pamphlet  Ffo.  1815 


INGERSOLL-RAND  COMPANY,  11  BROADWAY,  NEW  YORK  CITY 


Ingersoll'Rand 
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The  Anaconda  Electrolytic 
Copper  used  for  the  manu¬ 
facture  of  Condenser  Tubes 
is  99.90%  pure  and  the 
Anaconda  Electrolytic  Zinc 
99.98%  pure. 


High  Quality 

of 

ANACONDA 

CONDENSER  TUBES 
safeguarded 
by  purity  of  the  metals 

The  high  quality  of  Anaconda  Condenser 
Tubes  is  safeguarded  by  the  use  of 
Anaconda  Electrolytic  Copper  and  Anaconda 
Electrolytic  Zinc;  tin  and  nickel,  when  used, 
are  also  of  maximum  purity.  This  purity  of  raw 
materials,  plus  skillful  alloying  and  the  most 
modem  and  careful  fabrication,  accounts  for 
the  long  life  of  Anaconda  Condenser  Tubes. 

Standard  tubes  are  finished  with  a  special 
low  temperature  anneal  to  insure  uniform 
grain  size  and  to  remove  strains  or  deforma¬ 
tion  of  structure  induced  in  the  drawing 
operations.  Every  lot  is  inspected  for  weight 
and  gauge  and  tested  in  accordance  with 
•  A.  S.  T.  M.  requirements  whether  specified 
or  not. 

Anaconda  Condenser  Tubes  are  fur¬ 
nished  in  several  alloys,  including  Admiralty 
Alloy,  70-30  Brass,  Muntz  Metal  and 
Ambrac*  Metal,  a  nickel  alloy  designed  for 
extremely  severe  service. 

Send  for  Anaconda  Publication  B-2, 
Second  Edition,  an  authoritative  discussion 
on  Condenser  Tubes  and  Head  Plates,  with 
recommended  specifications. 

•Trade-mark  Reg.  U.  S.  Pat.  OB. 

THE  AMERICAN  BRASS  COMPANY 

General  Offices:  Waterbury,  Conn. 

Offices  and  Agencies  in  Principal  Cities 

Canadian  Mill:  Anaconda  American  Brass  Ltd. 

New  Toronto,  Ontario 


COPPER  ^  BRASS 


Connerjr  Constrnetion  at  Buffalo,  NIacara  A  Eastern  Power  Cor|».  Mr.  H.  C.  Cashing,  Jr.,  Chief  Engineer 


news 


In  1926  Connery  &  Company,  Inc.,  received 
the  gold  medal  at  the  Sesqui-Centennial 
Exposition — for  excellence  of  design  and 
construction  of  an  improved  type  “expan¬ 
sion-stiffener’’  construction. 

Central  stations  of  all  types  and  sizes  now 
exhibit  and  prove  the  basic  soundness  of 
leakproof,  corrosion -proof,  non -sagging 
Connery  Construction. 

The  good  news  is  that  you  can  enjoy  the 
numerous  proved  advantages  of  “gold 
medal”  construction  at  no  higher  cost. 

We  shall  be  glad  to  furnish  first  class  refer¬ 
ences,  quotations  and  examples. 


CONNERY 
“GOLD  METAL” 
CONSTRUCTION 


All  joints  in  Connery  Construc¬ 
tion  are  electrically  welded. 

Maximum  expansion  and  con¬ 
traction  are  compensated  for 
at  no  sacrifice  in  rigidity. 

A  minimum  number  of  supports 
is  required. 

Non-leaking  and  non-corrosive. 

Individually  designed  for  the 
plant  layout. 


Connery  &.  Company,  Inc 

Second  and  Luzerne  Sts.,  Philadelphia,  Pa. 

Branch  Office,  New  York 
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Audacious 

simplicity 


When  George  Meredith  wrote  that  “perfect  simplicity 
is  audacious,”  he  meant  that  simplicity,  by  its  very 
single-minded  devotion  to  its  purpose,  could  often 
solve  difficulties  that  defy  complicated  means. 

He  meant,  in  brief,  exactly  what  is  illustrated  in  Crane 
Automatic  Stop  Check  Valves.  The  job  that  these 
valves  must  do  is  a  big  one  ...  a  failure  might  cost 
lives,  cause  heavy  property  damage,  force  expensive 
shut-downs.  To  do  the  job,  many  highly  complicated 
mechanisms  have  been  devised  . . .  and  proved  trouble- 
breeders. 

Yet  Crane  stop  check  valves,  so  extremely  simple, 
stripped  down  to  the  vital  essentials,  with  only  one 
moving  part . .  .  the  disc  .  . .  and  only  five  parts  in  all 
.  .  .  body,  liner,  disc,  yoke,  and  stem  .  .  .  have  done 
that  job,  and  done  it  perfectly. 

Nineteen  years  ago,  Crane  engineers  evolved  the  de¬ 
sign.  Since  then,  in  universal  service  throughout  the 
country,  these  valves  have  stood  guard  against  tube 
blow-outs,  gasket  failures  in  manhole  heads,  failures 
around  air  compressors,  when  men  are  at  work  in  a 
closed-off  boiler  ...  in  a  dozen  other  places.  So  well 
have  they  proved  themselves,  that  throughout  these 
nineteen  years,  no  change  in  the  original  basic  design 
has  been  needed. 

No  chatter  or  pound  . . .  wear  sidetracked  . . .  cleaning 
and  regrinding  quick  and  easy  .  .  .  stuffing  box  re¬ 
packed  under  full  pressure . . .  operation  exact,  certain, 
and  automatic  .  .  .  this  example  of  engineering  inge¬ 
nuity  is  representative  of  the  quality  found  throughout 
the  complete  Crane  line.  Our  piping  engineers,  placed 
at  strategic  points  throughout  the  country,  can  tell 
you  about  other  Crane  solutions  to  all-important  pip¬ 
ing  problems.  In  selecting  materials,  in  planning  a 
layout,  these  men  are  at  your  service. 


Even  xuhen  it  i$  in  a  line,  you  can  get 
at  any  part  in  a  Crane  Automatic  Stop 
deck  V alve  in  a  jiffy.  In  reasumbling^ 
part!  align  themtelvet  automatically. 


PIPING  MATERIALS  TO  CONVEY  AND  CONTROL 
STEAM,  LIQUIDS.  OIL,  GAS.  CHEMICALS 

CRANE  CO..  GENERAL  OFFICES:  836  S.  MICHIGAN  AVE.,  CHICAGO 
NEW  YORK  OFFICES:  23  W.  44TH  STREET 
Branchet  and  Salei  Officet  in  One  Hundred  and  Nintty-iix  Citiet 
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LOMBARD  has  stood 
for  reliable  service 
and  closest  regulation 
obtainable. 

THE 

LOMBARD 


The  Evaporator 

that  sheds  scale 


‘Bussell 

Heat  Transfer  Apparatus 


The  patented  curved  tubes  or  helical  coiled 
surface  of  a  G-R  Evaporator  will  readily  shed 
scale  when  distorted  by  abrupt  temperature 
changes.  This  scale-shedding  feature  of  G-R 
Evaporators  makes  it  possible  for  central  stations 
and  industrial  plants  to  use  any  convenient  source 
of  raw  water  supply  to  produce  distilled  water  for 
boiler  feed  make-up,  thus  eliminating  costly  and 
excessive  boiler  blow-down. 

Over  10,000,000  hp.  of  boilers  are  now  equipped 
with  G-R  Evaporators,  the  average  installation 
repaying  its  cost  every  two  years  or  less  through 
fuel  savings  alone. 

The  Griscom-Russell  Company 

285  Madison  Avenue,  New  York 
Branches  in  principal  cities 
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WHEN  governor  problems  arise 
our  comprehensive  experience 
will  be  of  value  to  you.  “Write  for 
Catalogue  M.’' 


WOODWARD  GOVERNOR  CO.,  Rockford,  Ill.  I 

WeODWARM 

WATER  WHEEL  I 

coVernorvi 

pitiiiiiiitiiiiiiiiiiiiiiiitiMiiiiiiiMiiiitiiiniiiiMiiiiniiiiiiiiiiitniitiiiiiiiiiiiiiiiiiitiiiiiMiiiiiiiiitiiiiitiiiiriiiMiiiiiiiiiiMiiniiMiiiiiiinnus 


LOMBARD 

WATER  WHEEL 

GOVERNORS 

Powerful,  quick-acting  oil- 
pressure  governors  in  sizes 
and  types  for  any  applica- 
tion  or  special  condition.  [,1‘ 

........  I 


i  I  Size*  and  Types  of  Hand  and  Motor  Operated  Cold  Pipe  = 

II  11  S  Bending  Marhines  we  make  bending  %  to  8-ln.  Pipe,  i 

i  i  Cost  of  Bending  1 

I  I  1-ln. — 3  cents  3-in. — 20  cents  6-ln. — 60  cents  = 

I  a  2-ln. — 5  cents  4-ln. — 40  cents  8-tn. — $1.00  = 

I  1  I  j\  KV  Over  8,000  In  use.  Send  for  Catalogue.  = 

®  B  li~'L  Threading  and  Cutting  Machines  %-In.  to  16-in.  = 

§  I  Arnerican  Pipe  Bending  Machine  Co.  = 

1  E  28  TBARI,  STKBET,  BOSTON.  HA8.S.  = 

1  niiiiinimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitmiiiiiminiiiiiMiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiitiiiiiHiiiiiiiiiiiiiiiiiiiiiiuiuiiiuinr’tittiiuiiic 

1  . . . . iiiiiiiiiiiiiiiiniiiiiniiiiiniiiiiiinnr^ 

STAR  I 

Ball  Bearing  Motors  I 

Direct  and  Alternating  Current  up  to  200  hp.  Also  1 
generators  and  alterniitors  In  horizontal  and  vertical  i 

res,  and  motor  generator  acts.  We  build  motors  ~ 
meet  your  requirements.  Ask  for  more  data.  E 

Star  Electric  Motor  Co.  f 

I  Miller  St.  and  N.  J.  R.  R.  Ave.,  1 

Newark,  N.  J.  1 

^  6iiinNimMiMaiiiiMiiiitiiiiiiiiiiiiiiinTirtiTiniitiniiiiiniiiiiiir"’-’-TiiiiiiiiiiiiiiiiiiiiiiiiiiaiiiniiiiiiiMiiiiiiiii"""miiiiMiiiiiiiNiim 

I  r  Tt  ...oidoAl/Z/ffc;:-  .  I 


I  I  Ton  Standard^tzes  to  24  Tons  Capacity 

i  I  Most  Rapid  and  efficient  for  making 

§  I  l^arSrT^  Tool  Sta^,  Alloy  Sta«la,Tbr0ins  Siaela 

I  I  Stael  Caatlnqa,  MaDaabla  Iron,  Cray  Iron 

-  =  Carbide,  Ferro-AUoya  etc. 

i  I  pnrsBORSH  i»cnacFuiOiAj±cpKPott^^  i 

I  I  Ro.  Box  1125;  Pittsburgh,  ba. 

I  riHHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiimimimiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiimiiiiiiiiiiiitiiiiiiniiiMMBniiiirTtiitiiiiiiiiiiuiiiiiHiiiinv 
g  gHnniitiiiiiiiiiiiiiiiiiiiiitiiiiiiinnitiniiuiiiiiitiiiiiiiuiiiiiiiiiiiiiiigiiHiiiiiiiiiiiiiiiiiiiiiiiiir‘“‘it‘iri’‘""*'iiiiimmiiiiiniiiiiMiiiiiii£ 
=  =  MARBLE-CARD  MOTORS  I 

D.  C.  and  A.  C..  Ball  Bearing  Motors  of  the  | 
medium  commercial  sizes.  D.  C.  machines  up  | 
to  76  HP.  with  Commutating  Poles.  Get  g 
Bulletin  No.  200.  I 

A.  C.  Marhines  up  te  76  HP.  All  standard  E 
speeds  and  voltages.  Get  Bulletin  No.  .TOO.  B 


I  ASHLAND  MASS  A-  -  I 

. . . . . 


Special  macMnet  built  to  meet  pour  aeeda. 
Full  details  ckeerfully  supplied.  Write.  . 

Marble-Card  Electric  Company 

Gladstone.  Mich. 
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BLAW-KNOX  GRATING 

An  open  flooring  conforming  to  modern 

engineering  practice 


Mail  the  Coupon 


I  BLAW-KNOX  COMPANY 

I  2013  Farmers  Bank  Bldg.,  Pittsburgh,  Pa. 

I  Send  me  a  free  sample  and  catalog  of 

BL A IV.  KNOX  ELECTROFORGED  GRATING 


COMPANY 
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For  stairways,  circular  or  straight,  for  run¬ 
ways  or  large  areas  where  an  open  flooring 
is  desirable,  Electroforged  grating  provides 
the  ultimate  in  every  quality — strength — 
open  area  for  light  and  air — non  slip  sur¬ 
face — self  cleaning — lowest  maintenance. 
One  piece  construction — no  bolts,  slots  or 
rivets — no  rattles.  The  views  shown  are 
from  the  modern  plant  of  the  Union 
Electric  Light  &  Power  Company,  Venice, 
Ill.  Ask  for  sample  of  grating  and  catalog 
without  obligation. 


CUTLER  HAMMER 

Vfigh  Quality  Safety  ^i^tches  ForEOery  Service 

(A-367) 
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neither  protect 
unless  th&y  fit 


Heavy  guns  effective  against  enemy  warships  would  be 
almost  useless  against  enemy  planes . . .  and  vice  versa. 

So  it  is  with  .safety  switches.  The  different  types  of  safety 
switches  have  specific  purposes,  and  to  give  protection,  they 
must  fit  the  installation  for  which  they  are  intended. 

For  heavy,  mill-duty,  select  a  safety  switch  with  ample 
capacity  for  every  need,  with  ample  reserve  for  any  emer¬ 
gency,  the  Cutler-Hammer  "Current  Breaker",  Bulletin  4101. 
It  is  rated  for  a.c.  or  d.c.  up  to  600  volts  and  guaranteed  to 
handle  300%  overloads.  In  test,  it  has  interrupted  a  600% 
overload  21  times  in  rapid  succession  without  breaking 
down. 

14  features,  offering  advantages  which  no  other  safety 
switch  can  muster,  make  this  switch  the  only  one  of  its 
kind.  It  is  described  fully  in  the  C-H  Safety  Switch  Catalog 
which  also  shows  the  C-H  Industrial  I>uty  "Type  A”  and 
Standard  Duty  “Type  C"  Switches.  A  copy  will  be  sent  on 
request. 

CUTLER -HAMMER,  Inc. 

Pioneer  Manufacturers  of  Electric  Control  Apparatus 
1313  St.  Paul  Avenue  MILWAUKEE,  WISCONSIN 


Encloacd  view 

—  Bui.  4101- 
H15  —  3  pole 

—  230  V^  — 
100  Amp. 
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for  Multi-speed  Applications 

qive^ 

RED  BANDS 
uour  hard jobs 


Above — MuIti‘Speed  Polyphase 
motor;  2-3‘4  spe^s,  2  or  3  phase, 
ordinary  or  consequent 
pole  models. 


Right  —  Brush-Less  Single 
Phase  Multi-Speed  motor:  two- 
speed,  separate  winding, 
model  only. 


Howell  Red  Band  Multi*Speed  Polyphase  and  Brush>Less  Single  Phase  motors 
are  built  in  all  standard  combinations  of  speeds,  power,  voltages  and  freguencies 
in  the  following  three  ratings: 

1.  Constant  horsepower,  variable  torgue. 

2.  Constant  torgue,  variable  horsepower. 

3.  Variable  horsepower,  variable  torgue. 

The  Brush-Less  Single  Phase  motor  (built  like  a  standard  sguirrel  cage  polyphase 
motor  without  brushes  or  commutator)  is  offered  in  two-speed,  separate  winding, 
models  only.  Starting  may  be  accomplished  at  either  speed  with  a  drum  or  other 
control  eguivalent  to  a  three-pole,  double-throw  switch. 

The  polyphase  model  is  obtainable  in  two,  three  or  four  speeds  in  ordinary  pole 
or  conseguent  pole  types,  with  push  button  or  drum  control. 

For  further  information  consult  your  nearest  Howell  engineer  or  write  direct  to 
the  HOWELL  ELECTRIC  MOTORS  COMPANY,  HOWELL,  MICH.  Sales 
and  service  in  more  than  50  principal  cities. 


MAKE  CO  O  D 


RED  BAND 
ELECTRIC 


O  N 


HARD  JOBS 
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Story  of  Success . . . 

tor  did  its  share 


(Patents  Pending) 


CERTAIN  metal-working  process  required  the  operation  of 
its  driving  motors  through  a  sequence  of  speeds,  accurate  in  value 
and  accurately  timed  with  relation  to  each  other.  Monitor  de¬ 
veloped  the  work- cycle  timer  and  assembled  four  of  them  on  one 
panel  and  drove  them  through  proper  gear  ratios  from  a  constant- 
speed  jack  shaft.  The  result  w'as  complete  success  of  the  process. 

The  work-cycle  timer  can  he  designed  to  meet  any  time  speci¬ 
fications  and  adjusted  to  fit  exact  requirements.  Write  for  details 
of  construction  and  application  of  this  remarkable  device. 


MONITOR  CONTROLLER  COMPANY 

Gay,  Lombard  and  Frederick  Streets,  Baltimore,  Md. 


IF  YOU  HAVE  A  CONTROL  PROBLEM ...  CONSULT  MONITOR 


Monitor 


82-6532-10 
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does  it  automatically 
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Consider  the  “Weld-Built”  Motor  for  your 
“design  and  construction”  program 


ing  uniformity  of  magnetic  circuit.  The  massive 
feet  are  welded  to  the  frame.  Armature  can  be 
easily  removed  from  motor.  Shaft  can  be  re¬ 
moved  without  disturbing  windings  and  com¬ 
mutator  connection.  Coils  are  wound  in  skewed 
slots  insuring  minimum  noise.  The  main  poles 
are  built  of  laminations  held  together  by 
welding. 

These  are  but  a  few  interesting  details  of  con¬ 
struction.  Send  for  Bulletin  No.  262  and  you 
will  readily  understand  why  we  insist  that  there 
is  no  motor  in  its  class  better  suited  to  the  exact¬ 
ing  requirements  of  industry  today. 


It  has  been  designed  to  meet  the  demands  of 
present  day  industry,  and  can  be  depended  upon 
to  give  unfailing  service  at  a  minimum  cost  for 
operation  and  maintenance. 

Back  of  this  thoroughly  modern  machine  stands  50 
years’  experience  in  building  motors  and  gener¬ 
ators  of  recognized  quality  and  dependability. 

The  most  modern  methods  of  electric  wielding 
and  mechanical  construction  have  been  employed 
in  its  manufacture.  It  is  light  and  strong,  con¬ 
tains  no  cast  parts,  and  is  highly  efficient. 

The  field-frame  is  rolled  from  forged  steel,  insur¬ 


Electro  Dynamic  Company 

Bayonne 


Established  J880 

Manufacturers  of  Alternating  Current  Motors  and 
Direct  Current  Motors  and  Generators 


OPualitg  far  ?|alf  a  (^enturtf 


September  27,1930— ELECTRIC M.  WORLD 


[flO 


USKA  BUKET 


the  favorite  is  discovered — somewhat 
after  the  method  of  carbon  brush 
buyers. 


The  Balearic  Islanders  take  their  love 
affairs  seriously. 

It  is  the  custom  of  eligible  maidens  to 
apportion  an  evening  into  several 
periods  and  allow  a  certain  number  of 
minutes  in  which  each  suitor  may  press 
his  cause. 


And  let  us  state  that  we  prefer 
Morganite  brushes  be  adopted  in  this 
manner  afteria  tryout  of  all  comers,  for 
then  the  buyer  realizes  his  gain  in 
Morganite. 


If  one  overstays  his  time — he  must  an¬ 
swer  to  the  next  for  uska  buket,  or  steal¬ 
ing  the  next  suitor’s  time,  and  the  result 
is  usually  a  nice  knifey  scrap. 

The  one  point  in  this  custom  that  is 
praiseworthy  is  the  fact  that  she  plays 
no  favorites  until,  through  comparison, 


Of  course  there  are  some  developments 
in  Morganite  such  as  the  EG- 12  for 
rotary  converters  and  heavy-duty  gen¬ 
erators  where  this  procedure  cannot  be 
followed  since  it  takes  two  to  make  a 
comparison. 


DISTRICT  ENGINEERS  AND  AGENTS 

Pitttburgh,  Electrical  Engineering  &  Mfg.  Co..  909  Penn.  Ave. 

Cleveland,  Electrical  Engineering  &  Mfg.  Co.,  320  Union  Building 
Birmingham,  Ala.,  A.  J.  Bowron,  1210  Watts  Building 
Revere,  Matt.,  J.  P.  Drummey,  62  Pleasant  Street 
Lot  Angelet,  Electrical  Engineering  Sales  Co.,  502  Delta  Bldg. 

San  Francitco,  Electrical  Engineering  Sales  Co.,  222  Underwood  Bldg. 
Toronto,  Can.,  Railway  fls  Power  Engineering  Corp.,  Ltd.,  171  Eastern 
Ave. 

Montreal,  Can  ,  Railway  8s  Power  Engineering  Corp.,  Ltd.,  898  St. 
Antoine  Street 

Winnipeg,  Can.,  Railway  8s  Power  Engineering  Corp.,  Ltd.,  P.  O.  325. 


Main  Office  and  Factory 

3302-3320  Anable  Ave.,  Long  Island  City,  N.  Y. 
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Wittm  tfmms  new 


LIMINATES  closure 


cuts  out 

machining  of  outer  housing  face— does 
away  with  drilling,  tapping  and  machine 
screws  —  reduces  machining  operations  — 
speeds  up  assembly  —  cuts  mounting  costs* 
Self-contained  —  felt-sealed  —  dust-and- 
dirt- proof  —  grease- packed,  with  a  larger 
grease  capacity— all-steel,  with  a  one-piece 
outer  ring. 

Write  for  the  ‘‘Greaseal”  Data  Sheets. 


i(9RMiI-H9FFMANN  BEiIRIN6S  Ct7RP9R^TI9N  SMMFURP,  CWNmUSA 
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better  brushes 
GREATER 


POWER 


Early  type  of  Brush  Arc 
Dynamo  designed  for  opera¬ 
tion  of  arc  iamps  in  series. 


huge  loads,  like  the  Kramer  Motor  Set  shown  at  the 
right.  Delivering  a  constant  horse-power  output  at 
adjustable  speed  with  variable  voltage  and  fre¬ 
quency  impressed  upon  the  commutating  elements. 
It  presents  a  difficult  commutation  problem  —  one 
which  would  have  been  too  much  for  the  commu¬ 
tator-brushes  of  only  a  few  years  back,  not  to  men¬ 
tion  those  of  the  Brush  Arc  Dynamo  days. 

National  Carbon  Company,  Inc.,  with  its  years  of 
leadership  in  brush  manufacture,  offers  a  National 
Pyramid  Brush  to  meet  the  needs  of  many  difficult 
problems  of  brush  application  in  modem  industry. 


The  birth  of  the  carbon-arc  lamp  marked  the  be¬ 
ginning  of  electricity’s  rapid  advance  in  industry — 
an  advance  in  which  the  products  of  National  Car¬ 
bon  Company,  Inc.,  played  a  very  important  role. 
With  the  coming  of  the  carbon-arc  lamp,  street 
lamp-lighters  went  out  of  business  and  the  era  of 
mechanically  generated  electric  power  began. 

The  Brush  Arc  Dynamo,  illustrated  at  the  left, 
is  typical  of  the  first  generating  units  used  when 
electric  street-illumination  was  in  its  infancy.  Con¬ 
stant  current  was  maintained  by  the  automatic  regu¬ 
lator  which  adjusted  voltage  to  the  number  of  lamps 
in  operation  on  the  series  circuit.  Street-lighting 
at  that  time  was  the  entire  load  of  power-plants. 

What  a  change  there  has  been  since  the  days  of 
the  Brush  Arc  Dynamo!  Yes,  street-lighting  has 
made  tremendous  progress.  However,  it  now  repre¬ 
sents  less  than  two  per  cent  of  the  total  amount  of 
electricity  used.  Two-thirds  of  the  total  1929  con¬ 
sumption,  in  fact,  was  applied  to  turn  the  wheels 
of  industry. 

Witness,  therefore,  giant  machinery  able  to  carry 


Unit  of  Union  Cmrbide 


and  Carbon  Corporation 


SILVER  STRAND 


Carbon  Sales  Division 


Cleveland,  Ohio 


Branch  Offices  and  Factories 

New  York  Pittsburgh  Chicago  Birmingham  San  Francisco 
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Speed 

Control 


High  Efficiency 


stator  or  primary  member  of  an  in¬ 
duction  motor  either  backwards  or 
forwards. 

Higher  efficiency  is  obtainable  with 
this  system  than  from  slip  ring  in¬ 
duction  motors  with  external  resist¬ 
ance.  two-speed  induction  motors,  or 
the  Ward  Leonard  System  of  speed 
control. 

The  Rossman  System  is  simple, 
reliable,  and  efficient,  with  no  com¬ 
plicated  machines  or  connections. 

Write  for  details. 


Allis-Chalmers  Rossman  drives  for 
operating  forced  and  induced  draft 
fans  at  the  station  of  the  Super  Power 
Company  of  Illinois,  Powerton,  Ill¬ 
inois,  have  a  speed  range  of  2'/^  to  1 
with  speed  adjustments  made  in  such 
small  increments  that  the  effect  is 
substantially  a  smooth  speed  curve 
throughout  the  entire  range  of  the 
control,  irrespective  of  changes  in 
the  load. 

No  power  is  dissipated  in  resistance 
units  for  low  speed  operation.  Speed 
variation  is  obtained  by  rotating  the 


Rossman  drives 
are  used  for  vari¬ 
able  torque  work 
such  as  induced 
or  forced  draft 
fans,  centrifugal 
boiler  feed 
pum  ps  ,con  dens¬ 
er  pumps,  etc., 
and  for  constant 
torque  work  such 
as  coal  crushers, 
plunger  pumps, 
etc. 


^LLIS-CH/ILMERS 

■  MIL.WAUK£E:.  WIS.  U-S.A* 


MIL.WAUKCC«  WIS.  U.S.A 
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Everything 
In  Insulation 


ikstR’ 

po8i^'®",evatfon«- 
aViO'W  iNSTB.'^ 

*  s  - 


Compound*,  Waxe*  6t  Paint* 
Varnishe*  and  Varnhhed  Material* 
Imulating,  Waterproofing  6t 
Maintenance  Paint* 


ENGINEERING 
COMPANY  INC. 

RAWSON  *T  ANO  NELSON  AVE. 

LONG  t^LANOClTV,  l|y 


MITCHELL-RAND  MFG.  CO.,  17  Vesey  St.,  N.  Y. 


This  index  is  published  as  a  convenience  to  the  reader.  Every  care  is  taken  to  make  it 
accurate,  but  Electrical  World  assumes  no  responsibility  for  errors  or  omissions. 
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^HE  remarkable  uniformity  of  Belden  Magnet 
Wire,  from  spool  to  spool  or  from  carload  to 
earload,  is  universally  recognized  by  large  wire 
users. 


In  footage,  the  annual  output  of  Belden 
Magnet  Wire  runs  into  billions  of  feet.  Yet  this 
tremendous  output  is  maintained  within  such 
close  tolerances,  at  each  step,  that  every  foot  of 
finished  wire  is  of  accurategauge, Mead  soft,”and 
perfectly  insulated  throughout  the  entire  spool. 

Such  excellence  is  the  result  of  long  expe¬ 
rience.  Furthermore,  every  operation  from  wire 
drawing,  annealing,  enameling,  insulating, 
spooling,  to  final  inspection  is  done  under  one 
management.  Such  Belden  facilities  provide 
a  source  of  supply  which  is  dependable  for 
quality  and  delivery. 

Specify  Belden  on  your 
next  magnet  wire  order  .  ^ 


Kt'Iden  Manufacturing  Company 
4635  W.  Van  Buren  Street 
Chicago,  Ill. 


‘jn  -  Jt ,  !•:  - 


inspection  Department 


From  Copper  Rod 

to  Magnet  Wire  on  Spools 


Belden  Products 


Belden 


Beldenomel  and  Textile  Magnet  Wire  «  Bdidenmold  Parts  •  Coil  Windings  •  Automotive  Wires  and  Cables 
*  Airplane  Assemblies  «  Radio  Wires,  Cords  and  Cables  '*  Rubber  Covered  Wires  «  Armored  Cables  • 
Flexible  Armature  Wires  •  Motor  Lead  Wires  «  Braided  and  Stranded  Copper  Cables  -  Cotton  Sleeving 
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JL  J-OOSIER  transmission  line  erection  service  can  be 
of  real  value  to  you — ready  to  start  anywhere  at  any 
lime — as  a  complete,  smoothly>functioning  unit,  with 
experienced  personnel  and  adequate,  suitable  equip¬ 
ment — operating  as  an  auxiliary  to  your  own  construc¬ 
tion  department  during  peak  construction  periods  or 
on  specific  jobs. 

Discuss  this  service  with  one  of  our  representatives. 


Erectors  of  Transmission  Lilies 


HOOSIER  ENGINEERING  GO.  100  W.  MONROE  ST.,  CHICAGO 


CANADIAN  HOOSIER 
ENGINEERING  CO..  LIMITED 
NEW  BIRKS  BUILDING, 
MONTREAL 


SMITH  TOWER 
SEATTLE,  WASH 


225  BROADWAY 
NEW  YORK  CITY 


.  \  ^ _ _ 


